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Are Robots Coming 

M With the accent on precision and speed, 

automation in industry has become imminent 
and with it the use of robots Applications, installation, 
current international robotics trends and safety 
measures required while working with these 'man 
machines are discussed In this article 

—Dr N Vanvari 
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Automatic AC Voltage 
Regulator 

A number of solidstate automatic voltage 
f U regulators are available in the market But in most 
of them the controlling elements are usually relays or 
motoi-driven vartacs and cannot truly be termed as 
solidstate Here is a ‘true’ solidstate voltage regulator 
without a single moving element m the circuitry 

—Balakrishna P 


STD/Local Bar 


Over-charging of telephone bills is not an 
/ O uncommon occurence in India One prime reason 
for this is the use of the STD facility in proxy This 
simple STD/Local bar instrument enables the subscriber 
to switch the STD facility on or off as and when 
required 
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fSQFIa 

a name that means 

SOLDER 


For perfect joint 
Minimum Resistance 
No Dry Solder 


A single weak soldering point (dry soldenng) can bring a 
bad name to your well engineered electrical/electronic 
set-up BOND has been manufactured to meet your string¬ 
ent soldering lequirements BOND is a widely accepted 
and approved solder by quality conscious people in var¬ 
ious electricals/electronic industries 




Wjanna tracts & engineer* 

CB-105 Ring Road, Narama, New Delhi-110028 Ph: 537483 Tlx: 031-65618 BONO IN 

Manufacturers of 

• BONO brand Rosin Cored Solder Wires 

• Solder sticks 

• All kinds of Wave Soldering & Dip Soldering Fluxes 

• Soldering Paste 

• Silver brazing Rods and wire 

• Forming Machine (Axial & Radial) 

• Solderabllity Testing Equipments and other allied products. 
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Wavesoldering adds quality, 
economy and efficiency in PCB assembly 

You get the best deal in long-term 
when you buy a wavesoldering machine from 
Hollis Automation Inc., U.S.A. 


In wavesoldering of PCB’s, time of 
solder and solder temperature are 
optimised to get consistent quality in all 
soldered connections without any dry 
solder joint. 

Wavesoldering uses the right quantity 
of flux and solder. You save 35% in 
these daily consummate materials 
when you wavesolder your PCB’s. 

Wavesoldering gives a maximum 
production rate of 3.05 meter PCB 
length per minute. It reduces number 
of your hand-soldering workers. 

Wide range 

• Model NOVA 175 is a bench-type 
wavesoldering machine suitable for 
PCB’s with width upto 17.5 cms. 

• Model TDL-10 is suitable for PCB’s 
with width upto 25.4 cms. 

• Model TDL-12 is suitable for PCB’s 
with width upto 30.5 cms. 

• Series TDL wavesoldering machines 
are also available with finger type 
conveyor for higher production 
output. 



Other PCB assembly machines 

• ULTRA-CLEAN Vapour Degreaser 
for cleaning and drying of compo¬ 
nents and PCB’s 

• HOLL1-CLEAN Model 12, conveyor 
type cleaning and drying machine, 
for PCB’s with width upto 30.5 cms 

• HOLLI-CUTTER Model 300, 
conveyor-type PCB lead cutting 
machine for PCB’s with width upto 
30.5 cms 

Ruggedness and reliability 

Hollis wavesoldering machines give 
same consistent quality in soldering 
years after years. That is the experience 
of BEL Banglore, DCM Data Products, 
HAL Hyderabad, ITI Bangalore, Philips 
Pune, Tata Electric Company. 

After-sales-service 

When you buy a Hollis wavesoldering 
machine, you have a guarantee of 
getting installation/commissioning. 


initial-running/operator’s training and 
warranty/out-warranty services from us 

References 

Hollis machines are used in India by: 

TV manufacturers : Bharat TV, 
Calcom Electronics, Electromax, 
Kingston Electronics, Mire Electronics, 
Monica Electronics, Orient Visision, 
Viking 

Others : AB Controls, BEL Bangabre, 
GCEL, Gujarat Instruments, HAL 
Hyderabad, HAL Korwa, I5RO 
Bangalore, ITI Bangalore, Jenson & 
Nicolson, Larsen & Toubro, Philips 
Pune, Punjab Communication, Taybr 
Instruments, Tata Electric, VSSC 

Easy to import 

All Hollis machines are albwed for 
import under Open General Licence 
Per current Import policy. The custom 
duty is levied @ 20% ad vabrem. 

Tell us maximum width of your PCB 
and production rate you want. We will 
send you a viable proposal for a 
wavesoldering machine. 



There ie go equal 



indb sMOBsieftss 


committed to service 


Inde Associates 
202, Vikram Tower 
Rajendra Place 
New Delhi 110 008 
Phone: 5719087,5714176 
Telex: 031-62126 AB INDE IN 


Inde Associates 

16, Rest House Crescent 

Bangalore 560001 

Telephone: 579289 

Telex: 0645-8064 AB INDE IN 

(covers southern India) 
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Programmable Volume Control 

This refers my Programmable Volume Con¬ 
trol' circuit idea in EFY's November issue 
Two mistakes have crept up in the article 
First, the last line ot the text is wrongly printed 
as "R11 is about 47 kilohms foi the zener 
diode used" It should be read as R11 is 
about 47 ohms tor the zenet diode used ' 
Second, the pull-down resistors connected to 
the BCD thumbwheel switch are marked R11. 
R12, R13 and R14 They should have been 
marked as R12, R13 R14 and R15 

respectively 

BIDYUTCHAKRABORTY 
Distt Nadia, W B 

Inexpensive Multitester 

Kirid'y reter our circuit idea captioned Inex¬ 
pensive Multitester' published in December 
issue of El Y 

In the circuit diagram, the switch numbers 
have been wrongly printed. S2 shall come in 
place ut St and vice-versa 
We would like to take this oppurtunity to 
add that if anyone laces a difficulty with the 
use ot transistor 2N481 for T3, as specified in 
the diagram, he may use BC158B in place of 
2N481, with identical terminal connections 
Only alteration required in the other pait ot 
the circuit is the use of 22kilohm resistor for 
Rb m place ot Ik specified in the diagram 
T his modification shall be useful when some 
one finds a slight glow in the indicator LED 
with the test prods unshorted while the unit is 
powered on and switch S2 is kept at test' 
position 

ARUP KUMAH HOY 
AND BHABENDRA NATH PAL 
Calcutta 

Hourly Chime for Digital Clock 

Mi A Kadurkarai s article in May 198b issue 
was inteiesting but I noticec' a few 
(lisciepancies 

CIO is shown connected between IC4's 
pin G and ground in circuit diagiam, though it 
is not shown in the components layout lor 
PCB 1 Similarly C;«, included in parts list, is 
missing from the i limit diagram 

G SAHA 
Gauliati 

' I hi> utithoi uses two ICs to get high to low 
oi low to high transition alternately, by tak¬ 
ing a I and e outputs of hour output of the 
clock chip The same decoding of /'-segment 
output can be done using just one 10. ns given 
hoio Instead ot a , I and e take e . d and g 
outputs The IC''4t)0's NAND gates A1 to A3 
do the deeod'ng and output a transition every 
houi as requited by the monoshot circuit 
I he IC/400 NAND gates are used only foi 
low true output clock chips For decoding 
high true' output devices use IC7402 and 
replace each NAND gate with a NOR gate 
with the same interconnecting wiring 
IC7402 s pin configurations are given here as 
they diffei from IC7400 

R. MURALI KRISHNAN 
Srivilliputtur (TNI 


HOURLY CHIME CIRCUIT-(SIMPLIFIED) 
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A N l:i 9 a,ps (At and A2) are wrongly shown This reduces the number of gate ICs to just 
like NAND gates in the circuit diagram one With a slight change in the BC147 transis- 
Further. the decoder circuit can be simplified toi's connections, they can do the function of 
as shown below P' w inverters also I his way the whole decoding 
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circuit reduces to just three NAND gates 
which can be obtained from a single 7400 1C. 

YOGISH KUMAR K. 

Puttur D K 

The author, Mr . Kadarkaral, replies: 

Capacitor CIO mentioned by Mr Saha may be 
omitted but f uF capacitor may be replaced by 
a 6 4aiF. C5 mentioned in the parts list is not 
required. 

The decoder circuit can be simplified as 
pointed out by Mr Yogish Kumar But the 
NOR gate circuit is having some mistake. In 
the diagram a' and T should be 
interchanged 

Mr Murali Krishnan's idea is very correct 
and interesting. It will work for both ‘active 
high' as well as active low' output clock 
chips 

New Policy Measures in Electronics 

The above article serialised in October, 
November and December issues ol Electron¬ 
ics For You. was based on various policies 
and procedures concerning electionics 
industry announced by the government from 
time to time These evolved out of a collective 
work of a number of experts engaged in the 
field of electronics and collogues working in 
the Department of Electionics, Electronics 
Commission (ICAG) ana other ministries 
Therefore I claim no credit tor the work 
except compilation of various facts and fig¬ 
ures already available through different docu¬ 
ments No personal attribution should be 
made about statements in the -.rticle as they 


are a reiteration of the already announced 
policies 

Dr S L. SARNOT 
Additional Director 
Electronics Commission (IPAG) 
New Delhi 
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Dimmer Dot is not nisi another Vjii.ible 
Transformer. Its sitperini technology of 
Track & Carbon Brush systems would 
classify it as Belter of the Best 

Available in capacities from 2A to 
600 Amps . m open or closed, 
manual or motorised forms 






U 


GREEN DOT ELECTRIC CORPN. 

W/fl 2 Klim NACiAR INDUS! HIAt ARIA 
NEW Oil Ml llOOlb RHONE Si.'ll/ 


EFY’s Back Issues 

Only a few copies of some back 
issues of Electronics For You 
magazine are available. 

Therefore, before ordering please check 
up from us whether the issues 
required by you are in our stock. 
Alternatively, please ask for the 
list of issues available, before ordering. 

Circulation l)eptt. 


EFY Misses Nothing 
Don *t Miss It 
Subscribe to it now! 


To protect your 

expensive Electrical and Electronic 
equipment use 



PRODUCTS 



ROHINI ELECTRONICS 

5C, Electronic Centre, 5th Floor 
1/1A Biplabi Anukul Chandra Street, 
Calcutta-700 072, Phone: 26*3011 

CONDI ELECTRONICS 

A-16, Electronic Centre. 1 -i A Biplabi Anukul Chandra Street 
Calcutta-700 072, Phone: 26-1957 


/T. 


ALFA POSITIVE 
NEGATIVE ACTIVITY 
PROBE (PNAP) 




Uv^ a rp a f ^-k. 


Features 

Five Tests High (+), Low (—), 
Clock, Ground & 

Broken Connection 
Single Instate LEO Indicator 
Operating Voltage± 3Vto±75V 
Self Powered 
Small, Pencil Size. 

Low cost, Long-Life. 

Applications 

R5-232 Interface Equipments 
Computer peripherals 
Telex and Teleprinters 
Telephone Exchanges 
Medical Equipments 
Instrumentation & Control 
Equipments. 

^QOOOOOOi 

TlOOOOOfr 
Manufacturers: 

Alta Products Company. 

FF 11, Bajai House, 97 Nehru Place .. 
New Pethi-110019 Ph . 6432126 y j 
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UniPak2 
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Data I/O's new 29B. More than 
just a new paint job. 

Outside-, Data I/O gave their now 
29B universal progiammer a liesh 
( oat of priint Inside, Data I/O 
pave it the technology to make it 
ft universal programmer you can 
count on having around for a 
tom) time You see, the ?9B's 
multi functional programming 
system gives you complete 
tloxihili'v to build your 
piogiummiug capacity as youi 
needs mow With a now 
standard 64k - 8 RAM and its 
piopneia'v piogiammmg 
i I -i tioiVH s, the 29R can program 
nvei Kkrt 1 devices in oommoicial 
t' oduel'or. today, and be 
expanded to supped ttie mom 
complex rlt vices ol the tuiuie is 
they are developed 

Efficiency in a host of different 
programming applications. 

The 29BY> dt sign allows use of 


interchangeable modules tor 
many different programming 
applications With a UmPak 2, 
the 29B proqiams over 700 MOS, 
fusible link, and AIM PROMs 
And with a GangPak, it can 
program a set oi eight MOS 
[ PROMs with ditlerent data 
patterns at the same time, With 
the LoqicPak you can program, 
design, and tesi a wide range of 
logic devices Oi, by using ABEt 
software, you can specify logic 
designs fo. IFL, PROM, and PAt 
devices using any methods or 
combination of state diagrams, 
Boolean equations or truth 
tables 

Select integrated or 
stand alone operation. 

The 29B's twenty-seven I/O 
formats enable you to interface 
with virtually every development 
system available You can enpy 
the ease of menu driven 


operation because the 29B's 
optional software duvet allows 
you to interface with IBM PCs 
Yet, it's important to know the 
29B is a completely self sufficient 
system So, if your needs dont 
require interfacing with a PC, the 
29B can operate on its own, 

A unique combination 
of price and performance. 

The 29B is just one example of 
Data I/O's commitment to giving 
you state of the art programming 
technology And you can get it 
with the performance of 64k x 8 
RAM for less than ever before 
All things considered, trie 29B is 
the best combination of puce 
and performance in a universal 
programmer today. And 
tomorrow Now, that's an 
achievement. 


Manufactured by: 

DMA I/O 

Corporation. 

■LI.S.A. 


Marketed in India by: 



TRANS 

MARKETING 

PRIVATE 

LIMITED 


head Office 

Sterling Centre 16/2, Dr. Annie Besant Road, * 

Bombay 400 018. Tel: 4938585 . Telex: 011-73724 ® 

Branch Office 2 

59, Millers Road, Benson Town, Bangalore 560 046. < 
Tel: 564389 Telex No. 0845 - 641 « 















y IN INDIA.... _ 

12th AIMTDR Conference 

The 12th All India Machine Tool Design 
and Research conference is scheduled 
to be held at the Indian Institute of Tech¬ 
nology, New Delhi between 10th and 
12th December 1986 

The conference serves as a forum for 
exchange of ideas on topics of current 
interest pertaining to design, perfor¬ 
mance, retrofitting and maintenance of 
machine tools, manufacturing systems, 
automation, CNC, DNC, CAD, CAM, 
CIM, FMS, robotics, adaptive control, 
microprocessor applications, expert 
systems, metal cutting, metal forming, 
non-traditional machining processes, 
metrology, research, development and 
application in the field of machine tools. 
It aims at bringing together research 
workers and practising engineers so 
that their work could be repo; ted, recent 
developments discussed, and the latest 
trends assimilated. 

Eminent national and international 
experts will be invitee to participate and 
deliver keynote addresses on recent 
advances in vital areas at the 
conference. 

Authors can send original papers in 
the above fields for presentation at the 
conference. 

lETE’s 32nd Annual Function 

The Institution of Electronics and Tele¬ 
communication Engineers will hold its 
32nd annual function from February 15- 
21, 1986 at Pragati Maidan, New Delhi. 
Mr P.V. Narasimha Rao. Minister for 
Human Resources Development will 
inaugurate the function on 15th 
February. 

Invited and contributed papers will be 
presented during the technical conven¬ 
tion of the function in the following sub¬ 
jects: Communication including 
acoustics, opto-electronics, signal pro¬ 
cessing and broadcasting systems, 
computers and control: office automa¬ 
tion; circuits, systems and devices: 
instrumentation and measurement 
including industrial electronics electro¬ 
magnetics including antennae and 
microwaves. 

An exhibition, the IETE Expo '86, will 
also be held to highlight India’s progress 
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in the field of electronics and 
telecommunication. 

The exhibition will relate to current 
and emerging technologies in telecom¬ 
munication equipment, instruments, 
computers, microprocessors, word pro¬ 
cessors, digital electronics, process 
control, power electronics, microwave 
subsystems, components, consumer 
electronics and defence equipments. 

The technical convention will provide 
a forum to professionals from diverse 
specialisations to come together for 
mutual exchange of ideas on current 
topics of interest in the evergrowing 
field of electronics and telecommunica¬ 
tions 


Tamper-proof, computer- 
readable passports 

The government is likely to introduce, in 
the next few years, computer-readable 
passports to arrest tampering with them 
and to expedite immigration and emmi- 
gration clearance procedures. 

Efforts are being made to acquire opti¬ 
cal character reading (OCR) computer 
which can read and write, and it is 
expected that by 1990 the format of the 
passports would be changed suitably to 
make them computer-readable. 

According to Mr Jogesh Tiwari, joint 
secretary (passports) in the ministry of 
external affairs, computers installed at 
the airports would tally signatures or 
thumb prints in a passport with those in 
record and thus tighten security. 

The first passport in the new format is 
likely to be issued three years from now 
and soon after all passports would be 
changed to the new format. 

A feasibility study has already been 
conaucted to computerise passport 
records in India and Indian mission 
abroad. He said, in early 1986 passport 
centres at Delhi, Bombay, Madras and 
Cochin would be computerised and by 
1990, all passport offices linked through 
the computer. 

Electronics units 
urged to cut costs 

Dr M.S Sanjeev Rao, chairman of the 
Electronics Commission, has warned 
the electronics industry that it had no 
option but to improve the quality and cut 
down the costs of electronics goods in 
the country. 


Inaugurating a workshop on electro¬ 
acoustic measurements, Dr Rao referred 
to the rigid standards demanded by the 
international markets and said Indian 
goods left much to be desired in this 
aspect. 

Underlining the importance ot 
electro-acoustics, Dr Rao said that the 
production of electro-acoustic devices 
was projected at Rs 2500 million in 1989- 
90. This amounted to one-tenth of the 
entire production ot consumer electron¬ 
ics estimated at Rs 25,000 million These 
devices had to be highly reliable lor 
ensuring the quality of various elec¬ 
tronic products such as television sets 
and loudspeakers 

Later Mr S R. Vijayakar, secretary. 
Department of Electronics, said that if 
Indian electronics industry wanted to 
make a dent in the international market, 
it must set its eyes on export of electron¬ 
ics goods This could be possible only if 
the Indian electronics industry improved 
the quality and reliability of end- 
products and geared itself up to face stiff 
international competition 


British aid for CLASS 
project to continue 

Sir Crispin Tickell. permanent secretary 
of Britain's Overseas Development 
Administration (ODA), the aid' wing of 
the British Foreign and Commonwealth 
Office, visited India in December last to 
discuss various aspects of the British 
bilateral aid programme to India. 

During his stay, Sir Crispin also visited 
a school which is part of the govern¬ 
ments Computer Literacy and Studies in 
Schools (CLASS) project. Britain has 
provided £1.3 million in aid to finance 
this pilot project, launched last year to 
provide BBC Acorn Model B microcom¬ 
puters for 250 secondary schools and 50 
resources centres throughout India 
Software and training-both in the UK 
and in India—have also been provided as 
part of the package. A proposal for the 
provision of a further £1.1 million of UK 
aid for an extension of the pilot project is 
currently being considered. 

The British evaluation report of the 
CLASS project made the following 
recommendations: (a) continued British 
assistance in specific ways—training 
both in Britain and India, exchange of 
information and of facilities relating to 
the present machine as they are deve- 


loped, and (b) as the training needs 
become more specialised great care be 
taken in asessing precise needs and 
developing specific training courses to 
achieve them 

Peter Scopes, ODA education adviser, 
has also recommended further ODA 
assistance for three years. 

Hike in TV prices likely 

The prices of colour and black-and- 
white televisions are likely to shoot up by 
Rs 1000 to Rs 1500 and Rs 500 to Rs 700 
respectively in the coming months. This 
follows the proposed adoption of the 
new central excise tariff by the centre 
which proposes to hike excise duty on 
electronic components from 15 per cent 
at present to 40 pei cent <id valorem, 
according to Mr Suridei T Vachani, 
president of Indian Television Manufac¬ 
turers' Association. 

The excise duty component of a 
colour TV priced Rs 6000 which is pres¬ 
ently Rs 900, is expected to shoot up to 
Rs 2400 fins will be exclusive of the 
sales tax and octroi. 

Small-sne TV sets, not exceeding 36 
cm, which were earlier exempted from 
excise duly will also be subject to this 
hiked duty 

In the case of a few other electronic 
components, an excise duty of 20 per 
cent is pioposed to be levied even 
though these were totally exempted by 
the union Finance Ministry through a 
notification on March 17, 1985 These 
electronic components include resis¬ 
tors, connectors and relays 

Foreign tie-ups for picture 
tube production 

Two foieicjn collaboration proposals 
were approved by ,he central govern¬ 
ment in the area of colour TV picture 
tubes, one from Punjab Display Devices 
Ltd -a subsidiary of the Punjab State 
Industrial Development Corporation 
(PSiDC), for collaboration with Hitachi 
Limited, Japan and the other from U P. 
Electronics Corporation Ltd, Lucknow 
for collaboration with Toshiba Corpora¬ 
tion and Mitsubishi Corporation Ltd, 
both from Japan 

Giving this information to the Lok 
Sabha, Mr Shivraj V. Patil, minister of 
state for Electronics, said in response to 
a question that foreign collaboration 
proposal from A P. Electronics Develop¬ 
ment Corporation has not yet been 
received. 

In response to another question he 
sard a working group has been set up by 
the IDBI (Industrial Development Bank 


of India) in consultation with the Depart¬ 
ment of Electronics for helping in the 
speedy processing of loan applications 
for the electronic components industry. 
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Semiconductor’86 

Two fairs, CEX ’86 (International Elec¬ 
tronic Components and Equipments 
trade fair) and Semiconductor '86 (Inter¬ 
national trade fair for Semiconductor, 
Manufacturing, Processing, Assembling 
and Testing) will be held in Korea from 
27th to 30th March, 1986. 

Semiconductor’86 will hold a major 
technical conference with a program 
featuring industry experts in a wide- 
ranging series of discussions of state-of- 
the art semiconductor processing, 
assembly and testing and wafer fabrica¬ 
tion and processing. 

Indian visitors will get a unique oppor¬ 
tunity to establish business contacts 
with Korea with regard to expanding 
trade and technical collaborations. 

A special group visit is being arranged 
with the cooperation of leading electri¬ 
cals and electronics associations for the 
benefit of small and medium scale indus- 
trialists, businessmen, technical 
experts, professionals and executives. 
The group will visit important commer¬ 
cial centres in Japan, Korea. Taiwan, 
Hongkong, and Singapore. Visits to 
leading factories are also being 
arranged. 


Biomedical Engineering 
Conference 

The 8th Annual International Confer¬ 
ence of the IEEE Engineering in Medi¬ 
cine and Biology Society will be held at 
the Worthington Hotel in Fort Worth, 
Texas from 7th to 10th November, 1986. 
The conference aims to serve as a focal 
point for the latest developments involv¬ 
ing technology in health care and to 
bring together the relevant research 
efforts, the clinical developments and 
the industrial applications. 

This conference is the world's largest 
meeting in the area of biomedical engi¬ 
neering and computing as reflected by 
about 500 technical contributions pres¬ 
ented in the previous conference in Chi¬ 
cago, by authors from 22 different 
countries. This year's conference prom¬ 
ises to be one of the most exciting tech¬ 
nical events covering a wide spectrum of 


state-of-the-art technologies. Included 
in the program are also 2-3 sessions on 
'health care technology In the third 
world countries' to be presented by lead¬ 
ing experts in the field. 

The highlight of the conference will be 
a special mini-symposium on 'critical 
and emerging issues in biomedical engi¬ 
neering’ aimed to serve as the central 
nucleus of the technical sessions. The 
symposium will consist of in-depth coor¬ 
dinated technical tracks with 'diagonal' 
prognostic tutorials. World leaders will 
address the tutorial sessions which 
include advances in rehabilitation engi¬ 
neering, innovations in biomedical engi¬ 
neering, cardiology, communication 
systems, intelligent devices, artificial 
organs, biomaterials, etc. 


High-Tech Telephones 

An unexciting acronym from the field of 
information technology is the key to a 
world in which robots on an assembly 
line will be tuned by engineers in another 
country, airline tickets will be printed at 
the user's home and doctors will exam¬ 
ine and even treat patients without meet¬ 
ing them. 

The term in question is VANS, which 
stands for value added networks. This 
rapidly expanding type of service is 
created by adapting existing communi¬ 
cation lines that previously carried only 
telephone, telex and television. 

In the beginning of the 1980s, licens¬ 
ing had been liberalised in Britain to per¬ 
mit a range of VANS, including 
automatic ticket reservation and issuing, 
telebanking—using home computer ter¬ 
minal to transfer money from one 
account to another -and electronic 
mailboxes which store incoming mes¬ 
sages for screen display. In-house infor¬ 
mation retrieval systems multiplied, 
eliminating hours of manual searching. 
For example, extracts from the vast col¬ 
lection of the British Library's—volumes 
stored on kilometres of shelving—can be 
flashed on a screen at the touch of a 
keypad. 

Most participants in the world tele¬ 
communication industries meet at Lon¬ 
don agreed there was an exciting future 
for VANS in a world with 600 million tele¬ 
phones, potentially capable of being 
linked to on-line information and uther 
interactive services. Many envisaged a 
world after the turn of the century in 
which physical operations can be 
directed through information 
technology. 
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We, the leading manufacturers of data 
acquisition components, sub-systems and 
systems have great pleasure In announcing 
the appointment of Murugappa Electronics 
Ltd., India as our exclusive marketing agents. 
It's a deal that offers the best of both 
worlds. For anything and everything on 
Analog Devices - just reach for the pnont 
and call Murugappa Electronics Ltd, 
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For the first time, top selling 

APPLE and IBM compatible 
computers from one company! 

Micro Advance 



The MICRO PC-A 

Business partner! 

MICRO PC - the lh K.t PC from 
Mk to Advance is ideal for 
businessmen 

Specially designed packages lor 
business appfic altons ensure 
thangeovei from manual 
systems are achieved with 
minimum disruption 
In addit.on to IBM c ompatibility 
MICRO PC (diets 
* 1MB Memory 


The MICRO I -Your 
partner in teaming! 

A Business and Educ atiunal tool, 
the Apple compatible MICRO I 
supports high level languages 
sue has BASIC, FORTRAN, 
COBOl, PASCAL, LOGO AND 
PILOT 

1 uloi pai kages for varied 
applic ations prove valuable aids 
lo Engineers. Sc (enlists and 
(dueatiunal Institutions 


THE MICRO installations! 

Micro Advance has installed 
over 1 SO machines since 1983 
to establishments such as Indian 
Institute of Science, ISRO, HAL, 
BHEL, BEL, COOT, LRDE 
(Bangalore), TIFR (Bombay), 
DAE (Madras), Dept of 
Electronics <Madras),National 
Oi eanography, ECIL and the 
Indian Army 


The MICRO backing! 

Each system of ours is covered 
by a service network at 
Bangalore, Madras, Coimbatore 
Cochin and Bombay. And by 
Micro Advances' reputation 
as a value leadei in high 
technology! 


52, Richmond Road, 
Bangalore - .560 025 
Phone: 562245, 40888 


* C omputet Aided Design 

* tcxal Area Network 
*16 colour Graphics 
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CMOS 

Technology: 
Catching Up 

Y.K. Shah 


T he CMOS (complementai v metal o.\ide scmicon- 
ductoi) technology was always thought ol as the 
ideal technology because ol numerous adxan- 
lages like low power dissipation, high immunity 
to powet-supply noise, symmetric switching chaiactenstics 
and large supply voltage tolerances. 

Despite these obvious advantages, CMOS has rarely been 
used (til! recently) lor advanced V1.S1 miciocomputei 
designs and hneai circuits. I he reason behind this was the 
complexity ol the CMOS pi ocess accounting lor a relatively 
pool price/performance latio. Owing lo this laet. the 
CMOS found use only :o applications that required low 
powci and were neither performance conscious (as in 
watches and calculators) nor cost conscious (as in militaiy 
applications). 

But now, all of a sudden, all major semiconductor com¬ 
panies have announced advanced CMOS pioducts which 
could affect the future circuit designs tremendously. A 
glance at the pioducts announced by lexas, USA will be 
sufficient to substantiate this. 

Texas Instruments has introduced a new series ol pro¬ 
ducts known as l.in CMOS which provides the low-power 
and high-input impedance advantages of CMOS without 
offset drift and speed problems. L.in CMOS technology is a 
new processing technology for linear silicon gate CMOS ICs 
developed exclusively by lexas Instiuments. A whole gener¬ 
ation of Lin CMOS devices is arriving shortly to prov ide the 
power, performance and economy benelits of the new tech¬ 
nology to an expanding segment of the linear circuits world 
such as operation amplif iers, comparators, data acquisition, 
timers, power supply controllers, line circuits, display driv¬ 
ers, peripheral functions, etc. 

And the list may grow indefinitely! It is obvious from the 
various comparative charts provided by Texas that the 
above mentioned functions would be smoothly and conve¬ 
niently performed in a much better manner by LimCMOS 
chip$, though at a slightly higher cost at the moment. How¬ 
ever, the advantages of the changeover will defini tely offset 

Mr Y.K. Shah is additional manager. Computer Systems. Instrumentation 
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the slight increase in cost. 

Bel ore going into an in-depth analysis of these wonderful 
Tin CMOS devices, let us have a cursory glance al the 
phenomenon resulting in closer gap between the CMOS 
technology and MOS technology to be used loi VLSI tabu- 
cations. As a matter ol fact, the dominant VI SI technology 
(NMOS) is rapidly approaching the process complexity ol 
standard CMOS. 

Initially, the LSI circuits were made with p ehannel MOS 
tiansistors which were relatively slow and dilfii ,<lt so inter - 
lace to normal integrated circuits (111.) but made high 
circuit densities feasible. But soon the NMOS was 
introduced which provided greater speed (elections having 
higher mobility than holes) and II! compatibility How 
ever, NMOS is more difficult to manulactuie than 1’MOS 
Impiovemcnt efforts on NMOS brought HMOS by scaling 
(or shnnking) silicon devices, accomplishing three mam 
advantages, \i/, increased speed and density at leduccd 
power. 

I he impiovcnients in last It) years in VI SI technology, 
and the consequent reduction in transistoi si/e at the device 
level have increased memory density by a laetor ol 64, speed 
bv a lactoi ol thicc, and reduced power consumption bv a 
factor ol 1(10. But the sealing cannot continue infinitely 
because of lesolution limitations ol the photolithographic 
equipment used for making the ciicuils and the bic.tkdown 
mechanisms within the devices. 

Id fact, even before these limits are reached, heal dissipa 
lion sets in in the NMOS devices. I he heat generation 
increases exponentially with transistors' count. A ml at den¬ 
sities approaching 150,000 transistors per 1C. special cooling 
measures aie required. L\identic, tins heat can aceeleiatc 
failure mechanisms within the silicon, 'Inis leducing the 
system reliability. I o overcome this barrier, low-powei dev i- 
ces had to be made and the industry turned to CMOS as a 
potential alternative. 

I he CMOS achieves its low-powei dissipation through 
the use ol bothp-and n-channcl transistors (hence the name 
‘complementary’). In CMOS, there is no dissipation ol DC 
power in either logical state, and AC power oceuis only 
during the relatively short switching period. Since most of 
the circuitry in the design is active only for 10 to 20 per cent 
of the time, CMOS achieves a dramatic reduction m power 
dissipation compared with NMOS which continually dissi¬ 
pates DC power whenever an operating voltage is applied. 
To understand this difference better, operation of a simple 
inverter of NMOS and CMOS is considered briefly. 

The NMOS inverter uses an n-channel depletion mode 
transistor as the pull-up device (which drives the output line 
high) and an n-channel enhancement mode transistor as the 
pull-down device (which drives the output line low). Ihe 
pull-up transistor is used as a load; its operation approxi¬ 
mates that of a constant current source. The pull-down 
transistor is used as the switching device. When active, it 
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charge the load. MOS loads are primarily capacitive and 
include the parasitic capacitances of the inverter itself, inter¬ 
connect capacitances and the thin oxide capacitances of all 
the gates the tnvcrtei is driving. 

An important characteristic of the N MOS inverter is that, 
when the pull-down device is turned on, it not only sinks the 
current from the capacitive load but also sinks the current 
supplied by the pull-up load device. 1 his current component 
from the pull-up device exists even in the quiescent state. As 
the logic gates spend most of then time in the quiescent state, 
this quiescent current accounts tor up to 90 per cent of the 
total power dissipated in NMOS VL.SI designs; the remain¬ 
ing 10 per cent comprises the switching or dynamic power. 

Anothei important related characteristic of the NMOS 
inveitci is that its output voltage in the low state, VOL, is 
dependent on the ratio of the impedances of the pull-down 
and pu!i-up devices. Hus ratio affects the noise margin and 
switching speed and is generally around 4:1. Such a ratio 
results in a VOL ol the ordei of 0.2 V to 0.3 V. It also causes 
symmetric switching characteristics, and the fall time of the 
inverter is significantly laster than its rise time. 

I he C MOS invertei uses a p-channel enhancement mode 
transistor as the pull-up device and an n-channel enhance¬ 
ment mode tiansistor as the pull-down device. Both the 
pull-up and pull-down transistors are used as switching 
devices. When the input changes from low to high, the 
p-channel device shuts off and the n-channel transistor dis¬ 
charges the load. Conversely, when the input changes from 
high to low, the n-channel dev ice shuts oil and the p-channel 
transistor charges the load. In this case, most of the current 
from CMOS inverter is used to charge ordischarge the load. 
A very small component of current does not flow through 
the load. I his is due to the fact that both the p-channel and 
n-channel transistors are on for a short period of time during 
the input voltage transition. This current component is 
typically less than 10 per cent ol the total inverter current, 
although this depends to a great extent on the rise and fall 
times of the input signal. 

Comparing the two inverters (NMOS and CMOS) in the 
light ol the above discussion, it is clear that with no 
quiescent-power component, a CMOS inverter's dynamic 
powei dissipation represents only a small fraction of an 
equivalent NMOS inverter’s power dissipation. Also, the 
CMOS inverter is a ‘ratioless' design, having only one tran- 
sistoi active alter an input transistion. This lets VOL go all 
the wav to ground potential, resulting in better noise toler¬ 
ance. It is also simpler to design CMOS circuits with outputs 
having equal rise and fall times. While this is important in 
some circuits, it is generally not taken advantage of in VLSI 
designs because V- icqutrcs greater chip area. 

Both the NMOS and CMOS technologies with similar 
transistor dimensions and gate oxides have identical gate 
delays. As far as speed power consumption characteristics 
are concerned, there is tremendous power advantage in 
using CMOS for high performance VL.SI designs. While the 


CMOS technology enjoys, significant electrical advantages 
over NMOS, it is rather expensive. This is because of the 
larger number of process steps needed to fabricate a CMOS 
device and the need for a larger die owing to its lower gate 
density. 

There are four major CMOS technologies in application 
at present. They are: 

(a) p-well bulk; 

• (b) n-well bulk; 

(c) twin tub bulk; and 

(d) silicon-on-sapphirc (SOS). 

Out of these, the highest performing CMOS technology is 
SOS. In this process, the silicon islands are grown on an 
insulating sapphire substrate and then n-channel or p- 
channel transistors are built on the islands. Thus there is 
significant reduction of parasitic capacitance and, 
obviously, the performance increases greatly. The SOS tech¬ 
nology also offers good gate density because no parasitic 
bipolar transistors are around to cause a phenomenon called 
‘latch-up’. But the SOS devices are difficult to manufacture 
and expensive, largely due to the fact that unused sapphire 
wafers cost approximately 10 times more than bulk silicon 
wafers. 

I he CMOS suffers a cost penalty of about 20 per cent 
generally due to process differences, but more significantly 
because of die si/e. While the processing steps have a linear 
relationship with cost, die size has an exponential relation¬ 
ship. Actually, CMOS dies are larger than equivalent 
NMOS designs even when aggressive transistor scaling is 
employed. There are three main factors contributing to the 
larger die size —the area used in trying to prevent latch-up, 
CMOS logic gate structure and static design techniques. 

The CMOS can also use dynamic circuitry, especially to 
increase the ratio of n-channel transistors to p-channel tran¬ 
sistors. Since the static CMOS designs have a 1:1 ratio of 
n-channel to p-channel transistors, increasing this ratio will 
have the effect of giving CMOS a higher gate density. But the 
minimum operating-frequency characteristic of dynamic 
circuitry often conflicts the CMOS potential for absolutely 
minimising power. Therefore, while true static CMOS 
design does give the lowest possible power consumption by 
allowing the device to operate at frequencies all the way to 
DC, dynamic CMOS designs—being more dense and result¬ 
ing in smaller die sizes—tend to be more cost-effective. 
These two trends are developing at consideiable rate in the 
. use of CMOS for VLSI microcomputer design. 

CMOS is the technology of choice of VLSI microcompu¬ 
ter designs mainly due to two reasons. One is its cost- 
effective solution to the power-density problem and the 
other is the reduced supply voltage. Noise tolerance is also 
better in CMOS at reduced supply voltage than NMOS. 
CMOS has made, and is continuing to make, major strides 
in cost advantages relative to NMOS. The designers of the 
next generation of 16- and 32-bit microprocessors are choos¬ 
ing CMOS. Here the aim is not to operate at the lowest 
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discharges the load and when inactive it lets the pull-up 
possible power level but rather to keep the operating power 
under a maximum level for' cooler junction temperatures, 
higher performance levels and the ability to use standard 
low-cost packages. In these designs extensive use is made of 
dynamic logic. The ratio of n-channel transistors to p- 
channel transistors is often as high as 3:1. 

Designers of 4- and 8-bit single-chip microcomputers are 
choosing CMOS to accommodate a host of new portable, 
hand-held, and ultra-low-power applications. Here the aim 
is to minimise the operating power levels, consistent with the 
performance required by the application. In the simpler 
microcomputers, true CMOS static logic is used; their 
simpler structure allowing a still smaller die si/e, while the 
low-performance applications are appropriate.for al'owing 
low operating frequencies. On the other hand, the more 
complex, higher performance, single-chip VLSI compo¬ 
nents make maximum use of static logic but are forced into 
dynamic logic for large arrays to keep the die cost down. 

Intel’s 80C51 is an interesting example of how the static 
logic versus dynamic logic trade-off is made in an actual 
product design. This is an 8-bit, single-chip microcomputer 
with 4k bytes of ROM, 128 bytes of RAM, two 16-bit 
counter/timers, multilevel interrupt control, 32 I/O pins, 
full duplex UART, clock circuits and on-chip oscillator. 

The 80C51, CMOS version of the 8051, is targeted at a 
number of applications that require both high performance 
and low power consumption. In applications like telephony, 
automotive control, industrial control and portable instru¬ 
mentation, the 80C51 operates at or near its maximum 
speed, even if only for short intervals. For instance, in most 
of the real time applications, the requirement for external 
interrupt response time is of less than 100 ns; more demand¬ 
ing applications require better than 10^s response time. 
Though the response must be quick and the interrupt routine 
executed quickly, the processor spends a significant part of 
its time almost doing nothing. 

It is feasible to specify the minimum operating frequency 
once we know the performance requirements of the applica¬ 
tions. In the case of 80C51, a hybrid static/dynamic design 
was proposed which allowed a minimum die size and 
included various modes of operation to minimise power 
consumption. In the first step, the only areas of the design 
that were made dynamic were the very large ROM and 
control arrays. These arrays contained almost 50,000 transis¬ 
tors and constituted a major portion of the die. By making 
them dynamic, an area saving of approximately 50 per cent 
could be affected. In the second step, the processor, all the 
peripheral functions, the RAM and the 1/ O ports were made 
static. This type of architecture allowed two modes ot opera¬ 
tion, other than the normal operating mode. These two 
modes were termed as power down mode and idle mode. 

Since in many applications the processor does nothing 
more than wait for an event to happen, in the idle mode, the 

FEBRUARY 1996 


major clocks of the device are stopped and only smaller, 
ancillary clocks operate to drive the peripheral counter/ ti¬ 
mers, external interrupt control and the serial channel. 
When one of the peripherals generates an interrupt, the 
processor clocks are restarted and instruction execution 
resumes in the interrupt service routine. This idle mode 
reduces power consumption by almost an order of 
magnitude. 

In the power down mode, all the clocks insule the device 
are shut off and only the internal 128 bytes of RAM arc‘kept 
alive’. In this case, only a minute amount of current is con¬ 
sumed due to p-n junction leakage. Static logic was designed 
in the peripheral sections in order to support this mode 
because no clocks are available to refresh dynamic logic. 

In both the idle mode and power down mode, special 
provisions are made lor the dynamic circuits in the ROM 
and control areas to enter a pseudo-static condition that 
prevents any extraneous power consumption due to voltage 
drift on capacitive storage modes. The 80C51 designed in 
Intel’s HMOS-derived n-wcll process called CMOS, is less 
than 10 percent larger than the NMOS design and consumes 
only 15 per cent of the normal operating power. However, 
more significant power savings are possible by operating the 
80C51 at lower frequencies or by using the idle mode. 

laking some typical examples, we shall now have an 
in depth view of the Lin CMOS. The low-power analogue or 
‘linear’ lCs are conventionally fabricated from metal-gatc 
CMOS—a high-capacitance process that yields very low- 
power operation, but only by sacrificing stability and speed. 
However, Texas Instruments has now come out with a new 
development using silicon-gate CMOS process with self- 
aligned gates which exhibit only I/7th the capacitance of 
their metal-gate equivalents. Also, the unavoidable thre¬ 
shold voltage drifts caused by the movement of sodium ions 
within metal-gate IC transistor structures have been virtu¬ 
ally eliminated. 

As a matter of fact, Texas has replaced the metal-gates 
with phosphorous doped polysiiicon. 1 his has resulted in the 
reduction of gate thresholds with changes in time, tempera¬ 
ture and gate voltage from millivolts to a few microvolts. 
This, dubbed CMOS (for linear CMOS), also yields ana¬ 
logue lCs with bandwidths two to three times greater than 
metal-gate fabricated devices. This has been possible 
because of enhanced n-channel carrier mobility and lowered 
capacitance values. By placing NMOS transistors in p-type 
substrates and PMOS counter parts in n-wells, Texas 
enhanced the speed of the NMOS transistors. Putting n- 
channel devices in the substrate gives their carriers almost 
four times greater mobility over p-channel devices in the 
same substrate. 

In contrast, the p-well approach of metal-gate CMOS 
results in n-channel mobility only 1.5 times greater than 
p-channel transistors in the same device. Because the gates in 



1 .in CMOS processing are formed during the same process¬ 
ing step that forms the source and dram areas, all three 
elements are sell-aiigned, i.e., no overlap is needed to ensure 
alignment as in the case of metal-gate. It is to be noticed that 
ilthough metal-gate CMOS involves fewer processing steps 
teight steps, nine masks), I.in CMOS has only three critical 
steps tn metal-gate’s five. I,in CMOS requires 13 processing 
steps and 12 masks, but reduction in the critical alignment of 
Jillusion, gate oxide, and gate metallisation sharply cuts the 
eosi at fabrication. 

I in CMOS devices were first used in operational amplifi¬ 
es While selecting an operational amplifier, a circuit 
designei is frequently forced to choose among a host of 
• ((.suable leatuics, extreme!) high-input impedance, low and 
stable input olfset voltage, single-supply operation, pro- 
giammable powei levels and AC perlormance. Customarily, 
siqienoi At perlormance is achieved only through bipolai 
design wheieas high-input impedance and low-power, low- 
voltage opeiation fall into the realm ol CMOS Mils. The 
majoittv of operational amplifiers that do provide these 
peiloi mance features are usually constructed as expensive 
In bud packages. Delivering all ol these attributes on one 
low-cost CMOS chip as the 1 l.C-271 and I LC-251 is a 
hieak-thiough. I heie is only one major difference between 
these two. While 11.0-2.*)I is specified to operate from a 
single-supply voltage as low as IV, the I l.C-271 needs at 
least 4 V between its positive and negative power supply pins. 
Ilovvevei, both can opeiate hum power supplies up to 16V. 

Although several other CMOS operational amplifiers 
match these chips’ high-input impedance (1() 12 ohm) and 
low -input bias current (I p.amp. at room temperature), none 
guarantees against the input olfset voltage dt lit. These oper- 
atiorui amplifiers have low offset (typically less than 2 mV), 
high common-mode range and high common-mode rejec¬ 
tion t at in "I 88 dB. All are particularly insensitive to gate 
voltage stifsses. I urihcrmoic, these parameters remain con¬ 
stant o\et long periods of time, virtually eliminating the 
need lot chopper stabilisation techniques which provide the 
ultimate m DC stability. As a matter of fact, the offset 
voltage icmains stable to within O.IgtV pet month at 55°C. 

h i < appaient that these two chips would be the best choice 
tot u placing cut tently vised operational amplifiers like OP- 
07, t -714 or B1H 1'sOAs. Both I1C-251 and 271 are availa¬ 
ble tn a standard K-ptn DIP and in an SO (small outline) 
package. A selection and interchangeability guide brochure 
is available with lexas Instruments which can give a more 
comprehensive picture to the users of operational amplifiers. 

Besides operational amplifiers, the next generation Lin 
CMOS dev ices which are bound to find immense popularity 
among users, would be timers and comparators, of course, 
to be followed by many more, as listed earlier. It can thus be 
easily visualised that CMOS technology is best described as 
the future technology and alt future circuit designs would be 
exclusively based on one variation or the other ol CMOS 
technology. □ 
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• PROFESSIONAL WORKFORCE 

• FINE LINE PRINTING CAPABILITIES 

VSflKl/T • UNCOMPROMISING QUALITY CONTROL 

• PROMPT DELIVERY 

1 • HIGHLY ACCURATE PCBs 

OBEROr ELECTRONICS, the company you can rely on 

FOR FURTHER DETAILS PLEASE WRITE TO OR CONTACT: 

WORKS: 98, DSIDC Sheds, Okhla Industrial Area, Phase-ll, 

New Delhi-110020 Phone: 634102 P.P., 635110 P.P. 
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SYMBOL OF QUALITY: J J. TRANSFORMERS 



Our Programme: 

TRANSFORMERS FOR T.V., 

TAPE RECORDER, TWO-IN-ONE AND 
STEREO DECK. 

Power Tranafprmar 
Step-down Tranaformer 
Step-up Tranaformer 
Output Tranaformer 
Isolation Tranaformer 
Line-matching Tranaformer 
Choke Tranaformar 
Auto Tranaformer 
Filament Tranaformer 
Modulation Tranaformer 
input/drlver Tranaformer 
Cuatom Built Tranaformer 

f oi tuithar information kindly contact 

J.J. ELECTRONICS 

A 23 Mayapuri Industrial Arts, Phase II 
Nt w Delhi 110064 Phone Fac $*1939. Res 021268 619526 


Printer 


Tha Mast Intalligaat 
and Elegant Printer— 

If you want a printar 
that net only does 
what it is told but REMEMBERS What it waa told, than 
tha GP-260 X Graphic Printar is far you. 

BOTH aerial (RS-IJIC) and paraHai 
(Centrenica compatible) interfaces are standard. 


A Sill,ill On,mi 1, .iu.nl,,1,1,' I < K MlIttH Y Ml’ 


SEIK08HA-0P-7P0A GRAPHIC COLOUR PRINTER 

SUPERB 7-COLOUR GRAPHIC & CHARACTERS 
PRINTING QUIETLY ANO ECONOMICALLY 
GP-700A is tha latost in SEIK08HA dot 
matrix prmtars Faaturmg SEIK08HA uni- 
Hammers and uniqus 4-colour cassotto ribbon. 


DOMINION 

smryffltp)© 


II NEW QUEEN S 40*0 
OPES* HOUSE SOMf*V 400004 
PHONES »074T*M»SS 
CASIE OOMINA 



26 


f momoNtoF VPN you 























Microprocessor 

Control of a 

Diesel Generator 


C.S. Prasanna Kumar 


C onventional DU (diesel generator) sets have a 
panel board comprising contactors, relays, 
timers, meters, battery charging system etc. 
Broadly, we can divide this panel board into 
three parts: 

I. Contactor console 

2. Metering console 

3. Control console 

The third part, viz, control console is discussed here in 
detail. 


The control console comprises electromagnetic relays, 
timers etc. The DU sets are conventionally used as follows: 

1. Manually operated single DU set 

2. Single DU set operated as AMF set 

3. Parallel DU sets, each switching on one after another. 

Application of microprocessors: a case study 

A 110 kVA DC set with an AMF panel comprising con¬ 
tactors. metering and the controls is selected. The controls 
arc electromagnetic relays. I'he normal AMF operation of 
the DU set is shown in Fig. 1. 


Fl|. J; Normal AMF operation of DG cat; 

PE&FtUtAftYf«8e 
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Fig. 2: Flow chart showing the microprocessor control of a diesel generator. 


I he experimental set-up for microprocessor control is 
shown in Fig. 2. Here,an Euro STD bus standard PCB glass 
epoxy card with 8085 chip, programmable peripheral inter¬ 
laces chips (8255) ROM. RAM, etc are used. The program 
resides in a 2k EPROM (2716). Input card is a PCB glass 
epoxy card with optoisolators, buffers etc. Output card is 
similar but has solidstate relays to which the external system 
is interlaced. 

The set of cards along with the power supply unit is 
housed in a standard 48 cm (19-inch) A1 card cage. The 
construction is modular in nature. 5V DC supply required 
lor the system is obtained from the batteries. 

System functioning 

I he input information to the microprocessor is digital. 
Optoisolators in the input avoid interference. The input is 
latched on through a buffer to the STD bus. The microcom¬ 
puter card is connected to the STD bus. 

The input information goes to the microprocessor which 
analyses the input information and gives out the output to 
the STD bus. The output information is latched through the 
buffersUftd is available for operation of the solidstate relays. 

Alogic * 1 ’ closes the relay and logic ‘O' does not operate the 
relay. For example, to start the generator a solidstate relay 
coppted to the start coil gets the logic T as input. Simi- 
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larly, to stop thevgenerator, a logic ‘O' signal appears at a 
particular solidstate relay to operate the ‘stop coil’. All the 
output LEDs arc connected to solidstate relays. 

Whenever an input status signal appears on the STD bus, 
it does not operate the output card because it is tri-stated. 
Similarly, whenever the microprocessor gives out an output 
condition, it triggers only the output card and the input card 
is tri-stated. 

Result 

Upon operating 110 kVA DO set using a microprocessor 
and an AMF operation, it is found that: 

All the conventional time delays for start, stop etc are 
easily incorporated. 

Any variation of time delay is easily done by altering the. 
program. 

Comparisons 

Microprocessor control of DO is very convenient because 
the size is very much reduced thus saving space. The system 
is also superior and reliable being, microcomputer 
controlled. > . 

The cost «of the complete panel board including contac¬ 
tors, control and meters is lesser than the cost ofconyetK 
tional panel boards of some leading manufacturers. 

ELECTRONrCSFORVOU 












ExtendcbUity 

The idea can be extended to control two or three 1)G sets 
operating independently I he cost ot this will not be verv 
much more in fact a multi-generatoi control sjstem can 
easily operate on a single set without any change 

For the parallel operation ol similar DG sets, the Allow¬ 
ing criteria are essential 

1 Equal system voltage 

2 Equal system frequency 

3 Same phase sequence 

The first two conditions are presently attained manually 
Nowadays, digital phase comparator are available which 
can be housed in the controller for purposes ol parallel 
operation 

Single low-RPM DG sets have other leatuies like crank¬ 
case heaters, fuel pumps, cooling toweis, compressed air 
start etc Microcomputer system can be used tor such DG 
sets also 

Conclusion 

1 hus it is seen that microproccssoi control ot diesel genet- 
ator is reliable and has a tremendous techno-economic 
viability 
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SEALED RECHARGEABLE UNIBAT 
MAINTENANCE FREE BATTERY 

Made with latest technology from 
imported raw materials and has same 
performance as NI-CD Battery 
It has following advantages 
MAINTENANCE FREE 
No addition of Distilled water required 

LEAKPROOF 

Can be operated in any position 

INITIALLY CHARGED: 

No initial charging or filling with acid required 
Can be put to use immediately 

HIGH IMPACT STRENGTH CONTAINER 

Will not break even if accidentally dropped 

TYPES: 

1) Type 6V03-6V « 3.5 AH Capacity. These Batteries 
are suitable for Photoflash Gun and Back up system 
for Electronic 

2) Type 6V011-6V * 12 AH Capacity. These Batteries 
are suitable for Emergency lights Fire and 
Burgler alarms 

3) Type 12V 100 H:- 12V * 100AH Capacity . These 
Batteries are suitable for UPS - systems 

and telecommunication 

For further details contact 

ASOKA INDUSTRIES 

A-1 Hermes House Maha Parmanand Marg 
Bombay-400004 

lei NO 388521 383968 593057 
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brings you an elegant range of 
low-cost Decorative Luminaires. 



Versatile lighting systems designed for universal 
indoor applications, created to harmonise with any 
architectural feature and interior decor in offices, 
bonks, show rooms, etc 


Ba|0| offers a totoi integrated lighting service from 
the designing to the electrification and installation of 
lighting fittings on a turnkey basis for any 
indoor/outdoor location 


For details write to. 
Lighting Project Services 
Bajaj Electricals Limited 
45-47Veer Nariman Rood 
Bomboy40Q023. 
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The lighting people since 1938, 


ELECTRONICS FOR YOU 



oncci 


Oil & Natural Gas Commission 

NOTICE INVITING TENDER 

Oil & Natural Gas Commission needs repairs of Solid State Electronic Static 
Excitor Regulators manufactured by M/s Basler Electric Company, USA. These 
items provide field Excitation to a Diesel Driven D.C. Generator in response to a 
variable Throttle Command. 

Special Features of unit include: (1) Limiting of Generator forward current and 
reverse current, Exciter field current. 

(2)Limiting of Generator output as a function of excessive demands on Engine 
Horse power Capability. 

GENERAL SPECIFICATIONS 

Input Power 

Terminals PI & P3 

Voltage 
Frequency 
Current 

Terminals P2 & N 

Voltage 
Frequency 
Current 

Output Power 

Voltage : 150 V.D.C. 

Current (Continuous) : 50 Amperes. 

Current (Maximum) : 75 Amperes. 

Forward Current Adjust Limits : 345-1200 Amperes (typical) 

Reverse Current Adjust Limits : 270-1330 Amperes (typical) 

No load Generator Voltage 

Adjust : 700-850 V.O.C. 

Droop Adjust : 0-10 Volts per 38 Amps. 

of Bus Current. 

Interested Companies/Technical Institutions/Individuals, who have facilities to 
arrange important Electronic spares and to repair & test such equipments may 
apply for getting the tender set and Photocopy of Technical Manual supplied by 
the manufacturer on payment of Rs. 75/- by cross IPO. in favour of F.A.O. ONGC, 
Patna, within 15 days of publication. The defective Item can be inspected in our 
office on any working day. 

The Sealed tenders will have to be submitted within 15 days aiongwith Earnest 
Money of Rs. 2000/- payable by demand draft. 

(P.K. Jain) 

Dy. Supdtg. Engr (Elect) 

Head TBG. 

Oil & Natural Gas Commission 
2/247-A, Boring PatllpUtra Road, 

Patna-800 013 


. 230 V.A.C 
. 50/60 Hz. 

: 50 Amperes. 

• 133 V.A.C. 

: 50/60 Hz. 

: 3 Amperes. 
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SWEMAR GENERATOR FOR TV VARACTOR TUNER 



LSW-344 

TV-VHF/UHF SWEMAR GENERATOR 



344-TJ01 

VARACTOR TUNER CONTROLLER 


L SW 344 is a 2-band sweep marker generator designed to 
adjust electronic tuners of VHF & UHF. As the band¬ 
width characteristics in 2 or 3 different channel of elec¬ 
tronic tuner are simultaneously displayed on the oscillo¬ 
scope screen, tuner adjustment can be made efficiently. 
Its puce is reasonably inexpensive, because it is designed 
for frequencies in single country. 

FEATURES 

• Auto tracking system 

• Auto tracking plus all-band sweeping 

• Remote control 

■ Three point display of RF markers 


344-TJ01 is a controller designed to adjust electronic 
tuners of VHF & UHF in combination with LSW-344. All 
the power supplies are built in this controller to supply a 
power to tuners and so its adjustment is very easy. 

FEATURES: 

• Tuning voltage can be set to upper limit end to lower 
limit alto set variable among these limits. 

• Voltage for AQC & AFT can be set to NORMAL & 
TEST. 

• Voltage can be read by digital panel meter. 

• A6C TEST 


> Sweep Section - • Frequency Range 25^305 MHz (VHF), 446M)25 MHz (UHF) • Output Voltage: 0.5Vrms 
(VHF, 75X2 load, UHF, 50X2 load) • Output Impedance: 7BX2 unbalanced (VHF), 60X2 unbalanced (UHF) 


LEADER ELECTRONICS CORP. 

2-6-33 Tsunashima, Higashi Kohoku-ku, 

Yokohama Japan 

TELEX J47780 JPLEADER 


AGENT: (For All India except East India) 

Krishan C. Arora & Co. 

P.O. Box 4218, New DaihM 10048 
TEL: 6411133 TELEX:031-86657 CABLE: JUBILANT 
AGENT: (For East India) 

Varas International Pvt Ltd. 

7C, Urvashi, 3 ffungerford St, Calcutta-700017 
TEL: 44-0181 TELEX: 212915 CABLE: RANJI 


f 


. i ELECTRICS FG&HOLU. 



Are Robots Coming? 


M any of us have heard about robots being 
employed to retrieve the ‘black boxes’ -the 
CVR (cockpit voice recorder) and the 
DFDR (digital flight data recorder)- of the 
ill-fated Air India flight, ‘Kanishka’, from the depths of the 
Atlantic Ocean in July *83. 

After extensive search operations were launched and 
called off by navy vessels of various countries, robots were 
called upon to fathom the ocean. And sure enough, it was 
the probing robot arm of the SCARAB that retrieved the 
‘black boxes' from nearly 20,000 metres below sea level! 

This amply indicates the role robots are playing now and 
will play in future, in carrying out humanely impossible 
tasks. 

But before attempting to answer the question, viz, are 
robots coming, one must have a grasp of what a robot is, 
how it works, and the advantages and problems associated 
with its usage. 

The word robot was derived from the Czechoslovakian 
‘robota’, meaning, servitude and drudgery. It was popula¬ 
rised in 1920 by the Czech playwright Karel Capek in his 
play ‘Rossum’s Universal Roboters', in which humans 
played as robots. 

The most widely accepted definition of an industrial 
robot is that it is a programmable manipulator that can 
perform useful work automatically without human assist¬ 
ance. CAM-l (Computer Aided Manufacturing Interna¬ 
tional), a manufacturer-user group, defines the industrial 
rbbot as “a device that performs functions ordinarily 
ascribed to human beings, or operates with what appears to 
,be almost human intelligence.” 


Types of robots 

These definitions closely fit modern robots. These mani¬ 
pulators can generally be divided into two classes: 
sequenced (fixed sequence or variable sequence) and 
computer-controlled robots. The former employ arms with 
limited axes. The arms move from point to point. Each of 


Dr N. Vanvarl 

the discrete movements must be recorded in the robot’s 
memory in a sequence. Limited sequence robots include 
electrically and pneumatically activated arms and are gen¬ 
erally less costly than the more sophisticated computer- 
controlled types. Some can be purchased for as little 
as S 5000. 

Computer-controlled robots usually employ servo con¬ 
trolled arms with five or six axes of articulations and oper¬ 
ate from eithei electric or hydraulic power. They can be 
programmed to operate over an infinite number of points 
that describe the sphere of operation of the robot arms. 
Such a robot can be taught by an operator to memorise its 
paths of work in any sequence. They cost from $ 40,000 to S 
60,000 and more. 

An advanced robot from Cincinnati Milacion is the PR 1 
(see figure) which has the same base, shoulder, and upper 
arm as Milacron's T 3 robot, but incorporates a new wrist 
design. The wnst on the T'R 3 is shaped like a sphere, with a 
diameter of about 20 cm, and consists of three roll axes 
coincident at a single point. The two roll axes that are 


ELBOW 
EXTENSION 


SHOULDER 

SWIVEL 




THREE AXES OF FREEDOM 
PITCH. YAW. AND ROLL 


Dr N, Van van M deputy general manager, Haryana State Electronic* 
Development Corporation Ltd. 
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closest to the robot forearm, working in combination, pro¬ 
vide 230 degrees of yaw (side to side) motion. The third axis 
(farthest from the forearm) provides continuous roll for 
rptauon of the tool. 

I he wrist contains thiee concentric shafts that drive the 
axis and are powered by hydraulic motors mounted at the 
elbow ot the robot’s arm. I he light weight of the wrist 
ptovides low inertia for each wrist axis and the remote 
dnvc system provides enough stiffness for good servo con¬ 
trol. Also, each axis has its own feedback device consisting 
jf a resolvet and tachometer for precise positioning. The 
standard positioning accuracy of the robot is +0,051 cm. 

I he types of robot which aie likely to dominate the Japa¬ 
nese market aie identified as NC (numerically controlled) 
robots, fixed sequence robots and playback robots. Other 
types of tobots with stiong growth rates will be intelligent 
robots and vaitable sequence robots. 

Applications of robots 

One of the oldest industrial robot applications is spray 
painting. Robot makers like the Binks Manufacturing Co., 
1 rallfa of Norway (distributed in the US through the Devil- 
biss Co.) and Nordson Corpn, USA, make robots specifi¬ 
cally ter painting. Such robots relieve human spray pain- 
teis of an unhealthy task, produce more uniform paint 
coatings and minimise waste of paint. The largest robot 
spiay painting applications arc in the automotive industry. 
But it is in assembling of components where industrial 
robots are showing the greatest growth. The trend has been 
towards small components (typically weighing less than 2.5 
kg) m close confinement. 

Since robots can be used in many ways, it is conceivable 
that they may be used to handle explosives, dangerous and 
hauntut materials, high-temperature or low-temperature 
objects, iddioactive materials and so on, under a controlled 
environment But since the dangers inherent in the use of 
tobots change drastically with the form and mode of the 
work and other such factors, robots constitute an impor¬ 
tant safety piohlein, requiring adequate study before they 
aie put to such applications. 

I he applications of uibots are, however, ever increasing, 
fins is rellcued by the fact that Sumitomo Electric Co. of 
Japan has successfully developed a robot which can play 
keyboard type musical instruments. It weighs 90 kg, is 180 
cm high and has the capability of seeing, hearing and speak¬ 
ing It can operate electronic organs with its hands and feet 
and can reed semes and play likewise. 

1 he human-shaped robot is equipped with arms and legs, 
has 50 joints and its fingers can work like those of a musi¬ 
cian on the keyooard. fhe robot can strike keys at a high 
rate of 15 strokes per second and play a variety of music. 
* The machine is controlled by a system consisting of 
stttasteen 16-bit and fifty 8-bit microcomputers connected 
tp ofte onothei by fibreoptic data links with a maximum 
transmission capacity of 32M bits per second. 
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The designers developed special engineering techniques 
to control its complex activities, sophisticated fibreoptic 
data transmission methods to permit high-speed action and 
new structural materials to make it light. The machine can 
recognise registered vocal commands from an operator and 
respond in a synthesised voice consisting of independent 
syllables combined into smoothly pronounced words and 
sentences that sound natural with controlled rhythm. 

Robot sensing systems 

There is constant debate about whether a robot should 
have tactile sensing or vision sensing, or both. Vision and 
tactile sensing serve specific purposes. Vision is good for 
parts indentification and acquisition, whereas tactile tech¬ 
niques are better for parts insertion. So robots can use both 
types of sensing. 

With the moves to increase automation of factories, deve¬ 
lopment of robots, especially intelligent robots, has drawn 
keen interest from industry. Control systems and mechani¬ 
cal technologies have led to advanced robot capabilities. 
But for taking robots to a more advanced step in which they 
can move on the basis of the work to be done and the 
environment of the workplace, rather than simply follow¬ 
ing preprogrammed instructions, sensors will be indispensa¬ 
ble. Visual sensors are among the most important for more 
advanced robots. 

With visual sensors, recognition decisions are performed 
in a preprocessing unit that draws the essential information 
from image data obtained by using a camera to form the 
basis for a decision within predetermined parameters. On 
the basis of these parameters, the main processor makes the 
final determination and the controller drives the movement 
of the system. 

Visual recognition systems takeover from humans in 
three basic functions, viz, discrimination, position and 
orientation detection, and inspection. 

A useful application of robot visual discrimination tech¬ 
nology is that of pin-picking and recognising objects one by 
one. The separation of objects in an orderly manner, clearly 
divided visually from large to small, makes it possible to 
use a standard robot visual system. However, there are 
problems when objects are jumbled together or when they 
adjoin or overlap each other. This is an interesting field for 
future research. 

But, when metal bars are piled indiscriminately, it is pos¬ 
sible for a visual system to distinguish them by taking 
advantage of the fact that their surfaces shine if iight is 
flashed at the edges, giving off a brighter image. Then, dis¬ 
crimination is done by analysing time pattern of reflection. 
Discrimination by this method is nearing practical 
application. 

For inspections that do not involve precise eye-to-hand 
coordination! much of the current vision technology is usa¬ 
ble. Colour vision can spot a fruit that’s ripe for picking, 
while infrared sensors are good at detecting potential sour- 
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ces of disease before a crop becomes .infected. 

A number of improvements in vision and light-sensing 
devices for robotic equipment may increase their range of 
application. High resolution .soiidstate imaging devices 
have reduced the cost of getting scene information into dig¬ 
ital form; and falling prices of computing power and main 
memory have aided vision input just as they have aided 
visual display. 

Examples are the MVS 100 vision system of Perception 
Inc., Farmington Hills, Michigan, which can recognise 
parts on an assembly line and initiate different operations 
for each part; the RV 600 of Automatix Inc., Burlington, 
USA, which can track and inspect welding seams produced 
by a robot welder; and a printed-circuit board inspection 
system based on pipelined image processing architecture 
developed by the Environmental Research Institute of 
Michigan, Ann Arbor,and the three dimensional imaging 
system using multiple cameras for parts inspection and 
quality control developed by the General Motors 
Corporation. 

Thus far! however, vision systems still fall short of 
human abilities (function of human eyesight) by several 
orders of magnitude. 

Installation, preparation and adjustment 

Most of the robots have a centre of gravity that is not at 
the centre of their body and which changes according to the 
position of their arms. These robots cannot stand upright 
until they are anchored on to a platform with bolts. Robots 
are very unstable during transport and arc very difficult to 
handle if the arms are not locked. These stability factors 
should be considered whenever industrial robots are to be 
moved for installation. 

The adjustment and positioning of the limit switch, 
shock absorber, brake and other elements to instal a robot 
in its working position sometimes requires people to work 
in high places. This kind of above-the-floor workplace to 
set a robot into position is not frequently seen in factories 
using conventional machines and can therefore be consi¬ 
dered peculiar to working with robots. 

Operations to change the hand-grasping element or con¬ 
necting the robot to form a system with other machines, or 
to instal a guard fence may not seem to be much of a 
problem when they are performed with the power supply to 
the robot turned off. Whereas, operations such as gain 
adjustment, offset regulation or auxiliary circuit regulation 
to make the fullest use of robots, must be carried out with 
power supply on. 

When a work sequence performed by a robot is to be 
revised, the pre-recorded cassette tape must be re-recorded 
or replaced after the new work sequence has been pro¬ 
grammed. This work includes confirmation of whether the 
new program called for has actually been set. 

Programming is the work of preparing in advance, the 
sequence of operations to be performed by the robot. Var- 
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ious systems are available: (i) programming by numerical 
control language, (ii) pinboard method, (iii) combination of 
potentiometer and sequencer, (iv) teaching box, and (v) 
direct teaching by actually moving an arm of the robot. 
These methods involve control of movements of the very 
powerful and potentially dangerous arms. Specially, the 
teaching box method of robot programming is a job involv¬ 
ing a close human-robot relationship, in the sense that the 
robot is taught its work by numerous pushbuttons operated 
by a human. This teaching work poses peculiar problems 
concerning the safety of the workers. 

Supervision and testing the robot’s performance, involv¬ 
ing the 'check' and other functions, is conducted at low 
speed, or with no work load, or with no electric current 
Bowing in the welding wire in arc welding robots, because it 
is impossible to fully test the programmed robot operations 
by simply switching them to automatic operation mode. 
Test sequences involve correction of errors and regulation 
ol electric current or hydraulic pressure. A close human- 
machine relationship is formed in this test operation work 
in the sense that the eyes of the operator must be keen to 
determine with accuracy when the robot is moving at a 
steady speed. 

Before a robot can be used, various set-up operations 
must be performed: turning on the power supply and the oil 
pressure pump and manoeuvering the robot arm back to its 
starting position. Then, the automatic sequences to check 
the oil pressure, oil temperature, abnormal start and other 
steps related to the initial operation of the robot can be 
checked to determine that the robot is in the condition of 
‘preparations completed’. 

The robot is then ready to be switched over to 'auto¬ 
matic' operation and started. When performing these steps, 
it is important to confirm with certainty that there is no 
dangerous condition within the operating zone of the 
robot, as past cases of accidents have clearly demonstrated 
that a careless or haphazard approach to the set-up proce¬ 
dures is an invitation to disaster. 

Protective measures 

All kinds of accident-prevention measures should be 
taken. Among "the physical devices and equipment that 
should be installed are safety fences, safety plugs and 
mechanical brakes. Sensors to detect the presence of 
human workers such as photoelectric, electrostatic, ultra¬ 
sonic, laser and visual monitor sensors, as well as machine 
malfunction detectors, should also be employed. The con¬ 
struction and function of each of these instruments need 
more research. Considerably more engineering reviews 
need to be done to design adequate safety measures into 
manufacturing facilities where industrial robots are used in 
large systems to form wholly automated assembly lines. 

It is important to thoroughly educate operators, pro¬ 
grammers, maintenance and repair engineers as well as 
part-time workers, on appropriate safety precautions such 
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as guiding them to be away from the danger zones of 
robots. 

Reliability of industrial robots 

Failures of the electrical circuits, including the microcom¬ 
puter, account for the largest number of robot breakdowns, 
and malfunctioning of jigs and other instruments account 
for next largest share of robot trouble. Runaway, an unre- 
produciblc erroneous action, caused by short-circuits, noise 
or similar interference, at 1 l.l per cent, is by no means a 
small portion of the total robot trouble statistics. 

The mean time between failures (MTBF) is rather high: 
75 per cent of robots have an MTBF of 1000 hours or less 
and those with an MTBF of 100 hours or less account for 
28 per cent. 

Some robot manufacturers claim that robot reliability 
has been greatly improved lately. But even with improve¬ 
ment, the best MTBF achieved has been 2500 hours. When 
robots are incorporated into systems with other machines, 
they inevitably become machines with a considerably 
higher incidence of troubles. Under such circumstances, it 
should be fully recognised that robots have not yet attained 
adequate reliability. 

Market trends in robotics 

According to a study, the utilisation of industrial robots 
was generated by the oil embargo of 1973. With the neces¬ 
sity to save energy as the background, the production trend 
has been changing from mass production to small quantity 
output of a variety of industrial products. Consequently, 
the totally automated factory, equipped with a variety of 
robots, has become a reality. 

Robot sales in US totalled $ 234.9 million in the first nine 
months of 1984, surpassing the $ 194.4 million in sales tal¬ 
lied for all of 1983, according to the Robotic Industries 
Association. 

The European market for industrial robots will reach 
$ 572 million by 1986, as high labour costs, declining pro¬ 
ductivity and fierce international competition increasingly 
pressurise companies to automate. Although the robot‘boom’ 
that has occurred in the United States has not reached 
Europe, the market is rapidly gaining momentum. 

The increasing abilities and declining costs of robots 
make it a particularly attractive investment, and the Euro¬ 
pean market for robots is attracting capital and new compe¬ 
tition. Over the next five years, the market is expected to 
grow at compound annual rate of 58 per cent. 

The highly labour-intensive assembly application will 
exhibit the most dramatic growth through 1986, at a com¬ 
pound annual rate of 80 per cent. Assembly work is ideally 
suited for robots and this application may come to be the 
dominant sector of the European robotics market, in terms 
of uqits installed. With high unemployment rates, however, 
job security has become a major union issue and union 
resistance to robots—especially in assembly tasks—is likely 


to increase. 

Health and safety regulations also play a key role in 
market growth. Although there is no uniform approach 
among countries, most are under increasing pressure to 
improve working conditions, fuelling the growth of robot 
use in applications that are hazardous or unpleasant for 
workers. 

Robots are coming 

Robotics is already an important part of the overall fac¬ 
tory automation, particularly in Japan and in automobile 
production world-wide. But the greatest growth in this field 
is yet to come. At present, the US is far behind the rest of 
the world in installed robots. For example, there are about 
12,500 robots installed in Europe, 140,000 in Japan, but 
only about 8000 to 9000 in the US. According to some 
predictions Japan is likely to have nearly one million robots 
by the year 2000. 

USA has now joined the race and is introducing robots in 
the agricultural field. Robots checking crop growth, harv¬ 
esting fruit, planting tissue-cultured seedlings, fumigating, 
cultivating, or milking will soon become a familiar sight in 
the US. 

Robots are proliferating in heavier industries, as well as 
other fields including military applications. Artificial- 
intelligence-based military and paramiiiiary robots for 
applications ranging from battlefield service to sentary duty 
may pass $ 500 million mark, according to the Internation 
Resource Development Inc., USA. 

The benefits of robotics are now well established: 
increased quality, higher productivity, and high reliability 
of products manufactured with the help of robots. But con¬ 
siderable work still lies ahead in robotics, specially in soft¬ 
ware development and support functions. Eventually, 
robots will be linked directly with networks linking various 
computers. New sensors for vision and tactile feedback are 
being incorporated in order to make true assembly robots 
feasible. 

Artificial intelligence techniques are also being coupled 
with robots for taking into account unexpected events such 
as tool breakage or a robot gripper dropping a part. Simply 
sequenced robot motions may cause disastrous results 
unless such possibilities are taken into account. 

However, marriage of robotics with microprocessors and 
other semiconductor devices has already taken place and is 
leading to the development of ‘mechatronics’ techniques. 
With application of these techniques, robot is no more “a 
passive, stupid machine that deteriorates rapidly under 
load" and, therefore, will clearly play a greater role in 
future automation, space exploration and ‘star-wars'. 

Now, the question that remains to be answered is “will 
robots come to India, a country having labour-oriented 
economy?" Answer is probably “yes”. But, robotics will be 
useful for India if it is kept confined to areas where the 
going is hazardous for human worker. □ 
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Always a move ahead 



Is it because we've used solid 
state circuitry, with an indicator 
that is both shock and vibration 
proof, instead of clumsy clutch 
mechanism of conventional tes¬ 
ters 9 Or is it our hand driven 
generator which is smooth, 
stable, silent, and long lasting — 
alternatively battery operated? 
Could it be because of our taut 
band suspension movement that 

For further details write to: 

THE MOTWANE 

MANUFACTURING COMPANY 
PVT. LTD., at Cyan Baug, Nasik 
Road 422 101 Tel.: 61297/ 
61084. Telex: 752-247 MMPL IN Grams: MOT- 
WANE or Gyan Ghar, Plot 434 A, 14th Road. 
Khar, Bombay-400 052. Grams: MOTESTEM. 


Measurement: 

eliminates friction error totally 9 Or the guard 
terminal that protects your measurements 
from surface leakages 9 

What of the extended range from 10O V/ 20 
Mnhms to 1000 V/2000 Mohms 9 

Did you even know that our-lnsutesters® are 
housed in attractive, light weight cases which 
are injection-moulded in high impact plastic, so 
that they are easily portable and well able to 
take the rough with the smooth? But if you 
still insist on metal casing, we provide the 
too. 

Your measurement time being of our concern, 
we've even updated the response to just 3 
seconds! 

Vet if you are the kind who is more impressed 
by actions rather than words, try our 
Insutesters®. It’s not too hard to tell the 
difference. 



-Cut ftara and mail- 


t'Plaaaa Bend litaratura arid ciuotatlon on your inautaatara 

Name_’___ 


Designation. 

Company_ 

Address _ 


T elephone_ 


-Telex.. 
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Fail-safe PCBs for vital 
electronic equipment 



From Shiltron, naturally t 

Shiltron. A name to reckon with in PCB manufacture. 

Manufactured to stringent international standards, 

Shiltron PCBs are highly accurate and reliable. And 
they come to you at highly competitive prices; backed 
by prompt delivery schedules. Shiltron PC IBs are 
approved by L.C.S.O. (Ministry of Defence) 
as per JSS 52301 

Shiltron Facilities 

• Highly sophisticated imported machinery. 

• Highly skilled professional work-force. 

• In-housc artwork/dcsign facility. 

• Most modern quality control equipment. 

Come. Switch over to the best in PCBs. Switch over to 
Shiltron. 

Shiltron Electronics & Engineering Pvt. Ltd. 

Office ‘ 17/10, Cunningham Road, Bangalore 560 052 
Ciram SIllLH.K Phone: 24522/721%. Telex ; 0845-363 SALG IN 

factory: B-166, Industrial Estate, 1 Venya find Stage, Bangalore 560 058, Phone: 384297 

Get Shiltron and you’ve got the best! 
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Czechoslovakia: 
The Electronics Boom 



Antonin Filip 


I n recent years, electronics has registered the fastest 
growth rate among Czechoslovakia's industrial 
. branches. While in 1984 the overall industrial pro¬ 
duction rose by 3.9 per cent, electronics recorded a 
12.2 percent increase. This growth rate indicates that in the 
seventh five year Plan period (1981-1985), electronics pro¬ 
duction could grow by as much as 50 per cent. 

The dynamic growth of electronics in Czechoslovakia has 
been affected by the last-increasing manufacture of elec¬ 
tronics components and growing supplies of computer tech¬ 
nology, communications equipment such as telephone 
exchanges, radio and television transmitters, and consumer 
electronics products. To illustrate the point, let us mention 
that between 1982 and 1984 Czechoslovakia's production of 
digital computers increased from 322 to 1080 units and of 
colour TV sets from 71,000 to 142,000. 

Competent authorities in Czechoslovakia view electroni- 
sation as a major instrument of the qualitative restructuring 
of the national economy which makes it possible to improve 
production technology, extend automatic processes, utilise 
robots and raise the utility value of manufactured 
products—machinery, production equipment as well as 
consumer goods. 

Experts predict that as early as in the late 1980s it will be 
possible to introduce electronic systems in 120 out of the 448 
production branches in the national economy, in which 
between 5000 to 6000 practical applications of electronics 
can be made. It is expected that in the coming years ten to 20 
per cent of energy can be saved in this way while signifi¬ 


cantly raising the productivity of labour. Further, these 
changes are expected to save up to 300,000 jobs while the 
workers concerned will find employment in other branches 
which are currently under-staffed. 

One of the key problems confronting the development of 
electronics and its practical application in Czechoslovakia is 
that many electronic devices and systems produced in initial 
small series are too costly to allow mass production. T hat is 
why in 1984 Czechoslovakia introduced a dual-pricing sys¬ 
tem of microelectronic circuits. Higher wholesale prices are 
paid by manufacturers of components to fully cover costs 
and to ensure adequate profit. On the other hand, lower 
prices are paid by consumers which makes it possible to 
apply electronics in machinery and equipment. 

This price differentiation has remarkably stimulated 
demand for microelectronic circuits. Contrary to originally 
forecast growth of deliveries by 9.5 per cent in 1984, manu¬ 
facturers of these devices had to raise production by 21.9 per 
cent, and in 1985 the production increases were raised from 
24.8 per cent to 53.1 per cent. 

Following price reductions of some consumer electronic 
components which came into effect in the past years, in the 
beginning of 1985 the wholesale prices of some final pro¬ 
ducts were adjusted. The prices of the basic units of the 
EC-1026 computer and the SAPI-1 microcomputer system 
were cut down by 29.8 per cent. The price of the EC-7039 
line printer which serves as an output for computers also 
dropped by 8.9 per cent and is expected to lead to a faster 
expansion of computer technology. 

Wholesale prices of some automation and regulating 
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Four Solid Reasons why 
ECU Silicon Power Transistors 
are your 
best buy! 



•Wide Range 

• Total Commitment to Quality 

• Assured Fast Delivery 

• Dependable Customer Service 


ECU's advanced manufacturing 
techniques, carefully controlled 
assembly environmental conditions 
and vigilant quality control 
procedures' ensure maximum 
reliability, stability and long life for 
every single ECU Power Transistor. 

ECU today manufactures more than 
5,000 Power Transistors per day and is 
planning to increase the volume 
further. Every ECU customer is 
assured of fast and dependable 
delivery. 

The commitment to every ECU 
customer is not just that of quality 
and delivery Every time we increase 
our volume of production, we pass 
on our economy of scale benefit to 
our customer. ECU'S commitment to 
its customer is total. 


SILICON SWITCHING AND GENERAL PURPOSE POWER TRANSISTORS 


TYPf 

I'OLA 

HI IV 

PD 

(watts) 

IC (max) 

(A) 

VCBO 

(V) 

VCEO 

(V) 


hFs 

tr 

(MHr) 

Min 

Max 

vet 

(V) 

IC 
f A| 

2m:/} 

NPN 

150 

30 

50 

40 

15 

60 

4 

15 

08 

2N3772 

NPN 

150 

20 

100 

60 

15 

60 

4 

10 

06 

2N3773 

NPN 

150 

16 

160 

140 

15 

60 

4 

8 

06 

BUX39 

NPN 

120 

30 

120 

90 

15 

45 

4 

12 

80 

2N3055 

NPN 

11/ 

15 

100 

60 

20 

70 


4 

08 

EC2955 

PNP 

117 

15 

100 

60 

20 

70 

4 

4 

08 

2N3055A 

NPN 

117 

15 

100 

60 

20 

70 

4 

4 

08 

BDY25A 

NPN 

87 5 

60 

200 

140 

15 

45 

4 

2 

10 

BDY25B 

NPN 

87 5 

60 

200 

140 

30 

90 

4 

2 

10 

BDY25C 

NPN 

87 5 

60 

200 

140 

75 

180 

4 

2 

10 

ECN055 

NPN 

50 

50 

60 

50 

25 

100 

2 

2 

4 

ECP055 

PNP 

50 

50 

60 

50 

25 

100 

2 

2 

4 

ECN149 

NPN 

30 

40 

50 

40 

30 

- 

2 

0 75 

06 

ECPI49 

PNP 

30 

40 

50 

40 

30 

- 

? 

ors 

08 

2N3054* 

NPN 

25 

40 

90 

55 

25 

100 

4 

0 50 

08 
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HORIZONTAL DEFLECTION & SMPS POWER-TRANSISTORS FOR COLOUR & B/W TV 


Unmatched - In Range 
& Reliability 



EC13007 

NPN 

80 

80 

- 

400 

8 

60 

5 

2 

4 

EC820 

NPN 

50 

50 

1500 

600 

8 

20 

5 

i 

3 

BU536 

NPN 

62 

8 0 

- 

460 

10 

- 

5 

1 

3 

BU208D' 

NPN 

60 

50 

1500 

700 

25 

- 

5 

4i 

7 

BU205 

NPN 

36 

25 

1500 

700 

2 

- 

s 

2 

7 5 

BU20SD‘ 

NPN 

36 

25 

1500 

700 

2 

- 

5 

2 

75 


Electronics Corporation of India Umitod 

Sales III, Components Group, Hyderabad 500 762 


And a so a wide range of Silicon 
Darlington Power Transistors 


' With Built m Diode 


AulhertMd stock tele • M/a. INDIAN TECHNOLOGICAL PRODUCTS. New Delhi. Ph: 6412582. • M/a. GENERAL RADIO COMPANV. Calcutta. Ph. 
27-1388. e M/a BRISK SALES CORPORATION, Bombay Ph. 354016. e M/a. TEXONIC INSTRUMENTS, Madraa. Ph: 844405 e M/a SOM 
ENTERPRISES. Bangalore. Ph: 28696. e M/a. ELECTROCRAFT, Trivandrum, Ph: 71443. e M/a. TECHNO SERVICES, Secunderabad Ph 820047, 


FEBRUARY 1986 


... .. 


41 


ASlYECIL/e59 




* GEETA68K * 

(8MFiz 68000/VME SINGLE BOARD COMPUTER) 


HARDWARE FEATURES:- 

• 8 MHz 16/32 bit MC 68000 

• 16K EPROM (2764 * 2)/32K EPROM (27128 * 2) 

• 16K Static RAM (6264 « 2) 

• RS-232-C Serial port, baud rate selectable 

• 24 bit timer/counter 

• 16 bit parallel I/O lines with 4 handshake 
lines—available as Centronics parallel printer 
interface or general purpose I/O. 

• Audio Cassette Interface 

• 7 Prioritized—Bus or Auto vectored inter¬ 
rupts 6 available to user. 

• VME bus compatible fully buffered signals 
on PI (96 pin Euro) Connector. 

• Parallel I/O lines through user defined pins 
on P2 (64 pin Euro) Connector. 

SOFTWARE FEATURES:- 

fhe onboard firmware provides the user with 
a Monitor/debug, program entry, I/O control 
and assembly-disassembly (optional) features. 
BF, M Block Memory fill/Move 

BR — Break Point 

BS T -- Block of Memory search/Test 

DC Data Conversion 

DF - Display Registers 

DU — Dump Memory 

GO - Go direct execute program 

GO Execute program 

GT Go until breakpoint 

MM S/D Memory Modify/set/Display 
LO - Load 

NOBR - Remove breakpoint 

NOF’A Reset pi inter attach 

PA Printer attach 

RX - individual register display/change 

TR Trace 

TT Trace to temporary breakpoint 


Many othei debug r 


"■ and abort errors. 


Contact - M/s GEETA ELECTRONICS 

531. 2nd Hoot. Chandra Build-ng, 

Avenue Road, Bangalore 560002 
f , Phone 70503. 27655 


FROM NOW ON,THIS IS 
WHAT TEMPERATURE 
PROGRAMMER IS 
ALL ABOUT. 



maslbus 


RAMP (HEAT) 


RAMP (COOP 


I 2 4 6 8 10 12 

TIMF HRS 

SAMPLE PROFILE OF • STEPS 

Features: 

* Microprocessor based reliability a 
easy programmability by push buttons. 

* Digital Readout of set point, elapsed 
time and process temperature. 

* Programme can be constructed of 
variable Heat/Cool Ramps and Soak 
in any sequence. 

* Nonvolatile Memory capacity upto 10 
profiles of 9 steps each. 

* Has a built-in proportional controller. 

* Optional Analogue output provided 
for multi-zone applications. 

* Optional Field Selectability of input sensor. 

* Application areas Indude heat treatment 
stress relieving, ceramics etc. 

For further details, contact 

MASIBUS ELECTRONICS 

L-128GIDCEstate.Odhav,Ahmedabad 382415 

Tele: 887341 Telex: Cere 0121-539 


DEALERS: * Tushar Engg. Enterprises. 21 /C, Eastern 
Sodety. Fateh Gat)). Baroda 390 002 * Industrial Research 
Associates. 302, Acharya Comm. Center. Chembur. Bombay 
400 074 * Nudear Sciences, 46. Lenin Sarani. Suit No.7,1 st 
Floor. Calcutta 700 013. Ptu 212757 • Asiatic Engg. Co.. 
P.B.No. 40. Vytilla. Cochin 662 019 * Digital Promoters. 

106. Sahyog. 58, Nehru Place, New Delhi 110 019. * Ph^ 
6437849 * Uday instruments International, 13-A, Second 
Cross St.. Venkatesapuram Colony. Ayanavaram. Madras 
600 023. Resident Representatives in Bangalore ft Hyderabad. 
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Course assessment 
and performance 
system 

The managements of training 
ins ti t utions/schools/educa tion 
boa rds / colleges / universities/com - 
petitions conducting bodies like 
UPSC etc, often find cumbursome 
and time consuming the task of 
finalising the results of students/ 
candidates or monitoring the per¬ 
formance of the class during its 
c onduct. The problem is more than 
aggravated if their number is very 
large. 

For the first time in the country, a 
Course Assessment and Perfor¬ 
mance System l C/4 PS] imple¬ 
mented on a local area network 
[LAN] consisting of a mass storage 
from Corvus Systems, Inc., USA, 
and Apple or Apple-compatible 
microcomputers has been installed 
at the. Military College of Telecom¬ 
munications Engineering \MCTE\ 
solve this problem. 

Without any modifications, 
the system can also be used 
in stand alone mode with an 
Apple/Apple-compatible computer 
system having a hard winchester 
disc and only one flexible disc drive 
with CP/M operating system. 

CAPS is a user friendly, interac¬ 
tive system, which accepts users’ 
answers from, the keyboard, in 
response to very simple and easy- 
to-understand questions which it 
displays on the screen. 


Optical disc 
computers _ 

A way of using pulses of light 
instead of pulses of electricity to 
carry messages in computers could 
be reality for researchers at Edin¬ 
burgh’s Heriot Watt University. 

For, the first experimental opti¬ 
cal computer is expected to be ready 
for testing there in late 1986. A 
research team under Professor Des¬ 
mond Smith, a world leader in 
methods of using optical compo¬ 
nents in computers, began work on 
the project more than five years 
ago. 

The team has shown the type of 
optical components from which 
complex computers could be built 
using devices that are the optical 
equivalent of transistors. The com¬ 
ponents are called transphasors. 

The advantage of optical compu¬ 
ters is that such machines, if per¬ 
fected, could work thousands of 
times faster than the best elec¬ 
tronic ones and they could process 
data in important new ways. 

The increase in speed is made 
possible because light does not 
suffer the disadvantage of elec¬ 
trons which are slowed to a few per 
cent of the speed of light in silicon 
microchips. 

A total of over 2000 optical disc 
filing systems have so far been 
installed in Japan since the first 
system was installed in 1982 to 
work as a document filing system. 
The discs range in diameter from 
20 to 30 cm. The storing capacity, 
which depends on the disc size, is 
generally very large, the average 
disc being able to store between 
15,000 to 60,000 A4 pages of 
information. 

Computer units 
record 218 per cent 
growth 

The centre’s move to liberalise the 


computer policy seems to have paid 
off handsomely. The computer 
industry of India, yet in its infancy, 
has recorded a breathtaking 218 
per cent growth rate for the year 
1985. 

In monetary terms, the growth 
rate recorded stood at an astound¬ 
ing 78 per cent. 

Disclosing this at a seminar on 
‘computers in Indian management- 
an update’, in Calcutta, Dr N. 
Seshagiri, additional secretary in 
tne Department of Electronics 
[DoE], said ‘the DoE was trying to 
convince the government to lift the 
many controls on computer tech¬ 
nology import.’ 

Applauding the achievement of 
the computer industry. Dr Sesha- 
gir said ‘the achievement would 
assume greater significance seen 
in the backdrop of a 40 per cent fall 
in prices of computers.' 

Dr Seshagiri believed that the 
industry was capable of maintain¬ 
ing at least 100per cent growth rate 
in the future. 

Supercomputer 
for India ? 


A top-level team of Indian compu¬ 
ter experts from the DoE visited the 
Control Data Corporation’s head¬ 
quarters at Minneapolis to evalu¬ 
ate the US supercomputer to 
determine its usefulness for India’s 
requirements. 

The visit came off as a result of 
an invitation from the manufactur¬ 
ers of the supercomputer. The Rea¬ 
gan Administration also sent an 
official to Minneapolis to observe 
the developments which are likely 
to bring New Delhi and Washing¬ 
ton to the last phase of talks on the 
proposed sale of the world’s most 
sophisticated computer. 

Though there are some indica¬ 
tions that India may be able to 
acquire the super computer, the 
Reagan Administration has not 
yet disclosed its stance officially. 
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DYNAPERT manufactures 
,i lunge of electronic 
assembly equipment, that is accepted 
as the mdust'v standard 

; Miapeit s PC Board automated 
ivicibiy machines arc designed tor 
1 icti M eduction yields, while reducing 
"i. Mne and expense of PC Board 
n vml K»i instance, the VCD F 
Axial lead inserter of Dynapert has a 
ovule t.du of 16.000 parts per hour for 
a ifiqie head t:\000 parts per hour 
lo' thi double h(>^d model - the 
I.t'.iesl m the iiii'astry 


Look to DYNAPERT for electronic 
assembly technology and ask for 
DYNAPERTs modular approach to 
factory automation. 

For more information on the Dynapert 
technology,write to Authorised 
Representative- 


The VCD ■ F Axial Lead Inserter 
will be on display at-. 




DYHAPERT** 


International Marketing Corporation 

Harilela House, 3 rd floor, 

Mint Road, 

Bombay 400 001 

Phones 267253 268670 

telex 11 -6702IMC Cable UNiQUEDEAL 


BOMBAY: 

Jan. 16-19 86 

DELHI: 

Feb. 2- 5 86 

MADRAS: 

Feb. 20-23 86 


Hotel Ta| Mahal 


HotelTaJ Palace 


Taj Coromandel. 


All are cordially invited 


EMUAftT Dynapert technology takes PC Board Assembly into the 21st. Century. 
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otthapert— The first name and 
the last word in the equipment for 

* Solid State Devices 

* Surface Mounting Devices 

* Vapour Phase Soldering 


The DYNAPERT equipment for the 
manufacture of Solid State 
Devices Surface Mounting Devices 
and Vapour Phase Soldenng is 
accepted the world over as the 
industry standard 
The Dynapert range include 
MICRO PLACE SYSTEMS 

* For Surface Mounting Technology 
and Hybrid Assembly 

SEMI CONDUCTOR ASSEMBLY 
EQUIPMENTS 

* Epoxy/Eutectic/Thermo - 
Compression Die Bonders 

* Substrate Scribers 

* Mask Aligner 

* Photo Resist Spinner 

* Die Sort Loader 

* VAPOUR PHASE SOLDERING 

SY S TEMS _ 

DYHAPERT-m 


Dynapert Sets the Standard 


Dynapert Equipments will be 
on display at 


BOMBAY 
Jan 16-19 86 


Hotel Taj Mahal 


DELHI 

Feb 2- S 86 Hotel 1 ai Palace 

MADRAS 

Feb 20-23 86 Tai Coromandel 
^All are cordially Inv ited_ 

For more information on foe Dynapert 
t8chnotofly r write to Autnorised 
Representative 

O International 

Marketing Corporation 

Harilola House 3rd floor Mint Hoad 
Bombay 400001 
Phones 267,163 268670 
Cable UNIQUEDEAl Telex I1 6702 IMC 
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Principle of 
Moving Head Disc 


I n every computer system tlieie is a main memory. 
This normally comprises of semiconductors, i.e., It's 
or ferrite cores (introduced in the recent past), livery 
computer, depending upon its capacity, provides cer¬ 
tain amount of main memory (MM). If the capacity of the 
computer system has to be increased, obviously the si/e of 
the MM has to be increased. 

It is not economical to increase the si/e of M M beyond a 
certain limit. In such cases, other pciipheral devices arc used 
to augment the M M capacity. I hey behave as a part of M M 
and their performance chatacteristics are very similar to that 
of M M for all practical purposes. Various peripheral dev ices 
used for such puiposes are magnetic tape drive, fixed head 
discs and moving head discs. 

For reasons of large storage and reasonable access-time, 
moving head discs are very commonly used in the medium 
and large computer systems. I hey provide large storage 
capabilities with moderate operating speeds. A variety of 


S. Batra 

magnetic drives are now available. Although differing in 
specific details, all of them are based on the same operation 
principle. 

One or more rotating discs coated with magnetic material 
are slacked one above the other with some space between 
each disc. Information oi data is recorded on the surface of 
the rotating discs by magnetic heads which are positioned 
against the discs. Unlike the music records or discs, the 
information is not recorded in a spiral but in bands F.ach 
band of information around a given disc is called a ‘track'. 

Major assemblies 

Major assemblies of a typical disc are shown in f ig. I. 
They consist of linear positioner, air system, read, write 
heads, drive system and disc. 

Linear positioner. It consists of the linear moloi. the 
carriage and the read, write heads. Io mow ihe read, write 
heads across the recording disc, DC current is applied to the 



— DISC 


Fig. I: Simplified diagram of a single disc drive. 
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Fig. 2 . Single disc head assembly: (a) head loaded, (b) head 
unloaded. 

bobbin-wound armature of the linear motor. The resulting 
magnetic tick) reacts with a permanent magnet in the motor- 
housing to either pull the armature into or force it out ol the 
peimanent magnetic field, depending upon the polarity ol 
the eurient applied to the armature. This motion is trans- 
tencd to tlu carriage, which tslaslened to the armature. Asa 
result, me K. W heads, which are attached to the carriage, 
move anus- tlie surface of the disc. 

Air system. I he an system has a blower. It passes the air 
thiough a tiltci wheie even minute contamination is 
removed t tic purihed an is taken to the disc over which the 
R W heads move <ieioss in the air. The R/ W heads do not 
touch the suriaee ul the disc. Contact with the surface spoils 
the oside-eoaimg on the disc 

Read/ write heads. < Inc head I unctions on the top surface 
ol the ti'ci'idiiu', disc and the other functions on the bottom 
suitace I he heads ate mounted on the suspension arms that 
rest | when the heads aie unloaded in the disc) on a plastic 
cam block ol duck lull (see Fig 2). Flat cantilever springs 
connect the suspension arms to the head-support tail pieces. 
When the drive (mov mg head disc) is placed m iun mode, the 
positioner moves the heads lorwaid lovvaids cylinder /cro 
(outermost). When the entire head slider pad has passed the 
edge of the disc, a ramp on the suspension aim slides down 
the edge of the plastic cam block thereby moving (loading) 
the heads close to tHe disc surface As many R W' heads as 
the totai number of surfaces arc used and mounted in a 
comb-like arrangement as shown in Fig. 3. 


COMB-TYPE I8REA1UWRITE 

ACCESS ASSEMULY 9 ACCESS ARMS HEADS 



10 DISCS 


H|. 3: Multiple disc/head assemblies. 
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When loaded, the heads ‘fly’ about 30-100 microns from 
the disc surface. A film of air (air bearing) between the disc 
and the head exerts a force away from the disc while the 
cantilever spring acts as the counter-balancing force towards 
the disc. Thus, as long as the disc rotation remains constant, 
the heads remain at a relatively constant distance away from 
the disc surface. 

Each head is a 4-terminal magnetic device containing two 
coils (see Fig. 4). A centre-tapped coil performs the read 01 
write function while the other series-connected coil performs 
the erase function. The head is designed so that the erase coil 
is electrically connected to the centre tap of the R, W coil and 
is energised whenever a write operation occurs. I his type of 
head configuration called ‘straddle erase’ erases most of the 
residue from prior recording between the tracks and thus 
eliminates track ‘cross talk’ or interference from such 
recording. 



Fig. 4: Simplified diagram of read/write head 

In a typical moving head disc having 400 tracks/surface, 
data tracks are 0.1mm (0.004inch) wide with 0.025mm 
(0.001 inch) eiased separation bands. During a write opera¬ 
tion, current through l he write-coil automatically overwrites 
old data. 

Drive system. The motor drive system consists of a spin¬ 
dle, belt, motor and recording disc. The motor is generally 
mains-operated split-phase which drives the spindle pulley 
through the drive belt. The speed of the motor also decides 
the ‘access time’ of the disc. Faster the speed, lesser the access 



Fig. 5: Surface of a typical disc 
FEBRUARY 1986 


time. The spindle-speed is held constant through a servo 
system in the disc drive. 

The disc has a very fine (30-100 microns) coating of fer- 
rousoxide on a suitable base (as shown in Fig. 5). A typical 
disc has a radius of 17.8 cms. The area within about 7.5 ems 
from the centre is required for hub-mounting and 
5 to 7 cms from the outer side foi data recording. 
The disc surface may have 12, 16, 18 or 22 sectors (as shown 
in Fig. 6). Each sector may contain 256 oi 512 w ords in eveiy 
track. 



bum At h ti 

1 .. 

.uni At i i 
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Fig. 6: Plan and elevation of a disc. 

Sector is defined by a slot called sectoi slot. I hese sectoi 
slots when sensed by a photosensor generate pulses from the 
disc drive to the controller. Another similar slot ealled index 
slot (detected by different spacing length) defines the starting 
point for the sequence of sectors. 


Recording technique 

The Recording head is a coil-wound ferrite core with a 
gap. As current Hows through the coil, the induced flux 
magnetises the surface of the disc passing through the gap. 
During a write operation when the current direction m the 
coil is reversed, a flux reversal is recotdcd on the disc. 
During the read operation, the previously recorded flux 
pattern on the disc induces current in the head. Any flux 
reversal on the recording surface produces a pulse. 

The most commonly used method of recording is double 
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frequency NRZ (non-return to zero) method oJ magnetic 
recording In this method, flux reversal (see clock pulses in 
Fig, 7) arc recorded on a magnetic disc at regularly spaced 
intervals. The tunc period between these clock pulses is a bit 
cell and data storage occurs within these cells. A flux reversal 
during a bit cell represents a logical I. I lie absense of a flux 
reversal during a bit-cell is a logical 0. 
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Some definitions 

Some technical let ills which arc often used in association 
with the moving head discs are explained in the following 
paiagiaphs 

Access time and seek time. I he time taken to position a 
head ou the selected track is called the seek time. The other 
lime dclav m locating selected data is the latency or rotu- 
tional di iav, which is the tune required for the desired data 
to reach the magnetic head once the head is positioned. 

1 lie total time u lakes to begin reading selected data or to 
begin willing one selected Hack m a pa rticualr place is called 
the access tmu 

lot-il access lime - Seek lime + latency 

( slimier. \s ihc dists ate stacked exactly one above the 
oihci. a pmiiculai Hack will he King in the same vertical 
plane loi cveiv smtacc ol all the discs. All such tracks 
considered together are icimed as the particularcylindei. Its 
capacity is given as 

Capacity ol paiticulai cylinder - Capacity ol a track * 

I olaI no. ol surfaces 
used 

Flying height. R W heads used on magnetic discs are 
almost 'flying' type. A simplified diagiam of a Hying head is 
shown in Fig. 8. When the disc rotates at high speed a thin 
boundary layer of air rotates with the drive. The head is so 
shaped that it rides on this laser of rotating air which causes 
the dfSc to maintain separation from the head, thus prevent¬ 


ing wear on the surface of the disc. In effect, the layer of air 
rotating with the disc acts like a spring with a stiffness of the 
order of several thousand pounds per cm, thus forcing the 
head away fiom the surface of the disc. 

COMPLIANT mead 

HEAD ACT UA HON PISTON MOUNTING SPRING 



MAIN HfcAO 
MOON I INC 


Fig. 8: Head shown in: (a) operating position, (b) retracted 
position. 

Oltcn, compressed ait is simply blown in which forces the 
head lowaids the surface of the disc, r he minimum distance 
between the surface of the disc and the head (when in opeia- 
tion) is known as the Hying height ol the disc. 

Formatting. Information or data is stoied in the disc in 
groups ol 12, 18 or 22 sectors per track (depending upon the 
design ol the disc). Each sector ol all the tracks and all the 
surfaces ol the disc-pack contain a ‘header’. Header is an 
area in the sector where the cylinder number is written. In the 
wnte operation this header of the sought sector is lit si read 
and compared with the required cylinder number where the 
data is to be written. If they match, the data is written on that 
sector. 

I'lie disc, as it conics from the factory, is completely blank. 
On every sector ol every track and on every surface of the 
disc, the respective header, i.e., the cylinder number is writ¬ 
ten with the help ol a particular program. This piocess of 
writing the headers is called formatting of the disc. I his is 
essentially done before putting the disc in operation. 

Recording scheme. 1 he data on the disc is recorded in a 
pai ticulai scheme, fcvery surface of the disc is divided into 
tracks or cylinders. Therefore, to record (write) or read the 
data, the drive number has to be defined first. Further, 
surface number, cylinder number and sector number have to 
be defined to access the exact area by the heads. 

When the bulk of data is to be recorded, the head assembly 
of the selected drive moves to cylinder O position from its 
normal home position. The head of surface O is energised. 
The data is written on sector O till the last sector. If the data 
overflows, the head of the next surface, i.e., surface I is 
energised (and surface O de-cnergised) and the data written 
one by one on all the sectors of the same cylinder. If the data 
still overflows, it is written on the various sectois ot next 
surfaces of the same cylinder till ail the surfaces are over. If 
the overflow persists, the head assembly then moves to the 
next cylinder (i.e. cylinder I) position and the same sequence 
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continues. When all the cylinders of the disc are exhausted, 
the data overflows to the next disc (i.e. disc 1), and so on. 

Comparative specifications 

There are various sizes and speeds for disc memories. Some 
discs are quite large, ranging up to 1.2 metres in diameter. 
Others are smaller, rotate faster and arc changeable. A 
typical changeable type or module type may have 20 record¬ 
ing disc surfaces consisting 10 discs. In most configurations 
top of the top disc and/or bottom of the bottom disc are not 
used for data recording. The table given compares the per¬ 
formance characteristics of a few discs: 


DISC MAKE 

DIGITAL 

RK05 

CDC 

215 

UNIVAC 

8440 

IBM 

3330-11 

No of surfaces. 

2 

20 

20 

19 

Capacity in MB (mega bytes) 

2 5 

54 

108 

200 

Track par inch 

100 

200 

200 

384 

Data transfer rate (in mega bytes) l 44 

2.9 

50 

65 

Av access time (in msec) 

50 

30 

30 

30 

Rev/min, 

1500 

2400 

2400 

3600 

Disc coating in /*in 

200 

90 

50 

40 

Flying height in^uln 

100 

80 

70 

30 


The block diagram of the typical disc drive system is 
shown in Fig. 9. With one controller, four to eight discs can 
be connected in daisy-chain depending upon the memory 



Fig. 9: Block diagram of a disc drive system. 

capacity required. 

In the daisy-chain system, the processor of the computer 
system puts the address of the required disc drive on the bus. 
The disc-controller fetches the address from the bus and 
passes it on to the first drive. The first drive decodes the 
address and if it happens to be its own address, it responds to 
the processor and performs the data-transfer. If the address 
does not pertain to the first drive, it passes it on to the next 
drive. This way the required drive gets selected in the daisy- 
chain operation. 

Because of the relative inexpensiveness per bit of informa¬ 
tion or data stored in disc memories, and because ol the 
relatively low access time and the high transfer rates attaina¬ 
ble when reading or writing data from or into a disc file, 
magnetic disc memories have become one of the most impor¬ 
tant storage devices in modern digital computers. □ 
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Wire Wound Potentiometer 



■ High Reliability & Long Life ■ Small, Sealed, Wide Application 
• Humidity Proof construction • Panel & Shaft seal. 


Manufactured by. 

R.K. Enterprises, Hyderabad 

a j Marketed by; 

A! ARADHNA 

_ otodhna j ELKTBONKl (P) LTD 

10, S irwth Complex, S.U.lfo Jd. 

Secunderabad 500 003 Phone: 822201. Grams HINDOTEK 
Branch Office 1690. Bhagirath Place Delhi-110 006 Phone. 234369 


ESA ENTERS IBM PC/XT 
COMPATIBLES AND 
ADD-ONS! 


PC/XT Mother Board with 8 slots, BASIC (MICROSOFT 
Compatible) in ROM and 256K Bytes RAM. 

Colour/Graphiis Display Adapter Card. 

( loppy Controller Card to control upto four double sided 
double density 5 1/4” Floppy Drives. 

Multifunction Card with sockets lor 384 K bytes RAM 
expansion, Centronics Parallel Interface for Printer, RS232C 
Serial Interface, Real Time Calander Clock and Game 
Adapter. 

Configure your PC to make it a cost effective Engg, station; 
USA gives full technical and maintenance support. 


LOW COST CRT TERMINALS ARE ALSO AVAILABLE! 

Developed by Indian Institute of Science Bangalore, based on 
Intel Application Note AP-62, 

This terminal is made up of two separate units. 

1. Video Monitor in a moulded plastic cabinet directly 
operated on mains. 

2. CRT Controller PCB, Keyboard and DC Power Supply 
housed in a PC like enclosure. 

Cost effective for small R&D Labs, Colleges and Universities, 


OTHER PRODUCTS 

8 Bl I SYS I LMS: Mit roprocessor Trainers LSA 85, MPS85 
based on 8085. F.SA 55 based on (>502 and LSA 80 
based on Z-80. 

Hi HIT SYSTEMS: Microprocessor Trainers ESA 88/87 
based on 8088 and its co-processors, ESA 68K based on 
88000 and Single Board Microcomputer ESA 188 based on 
80188. 

DEVELOPMENT AIDS: ESA ICE-1 in-circuit Emulator for 
8085, Z-80 and 8502. 

PROM Programmers (EPROMs and Bipolar PROMs) and 
UV Erasers. 
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Most sophisticated machinery and highly 
experienced Engineers brought together 


producing THE BEST results. 

•Plain Polyester inductive and non-inductive Capacitors. 
• Polystyrene inductive and non-inductive Capacitors. 
•Metallized Polyester and Polypropylene Capacitors. 
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Technology of Tomorrow 
at your reach. 

Today 



DATA Terminal VDT-85 Series 


VDT-85 family of advanced terminal offers 

increased functional flexibility with features to 

reduce fatigue and increased efficiency. 

VDT-85 Low cost terminal 

• 12" non-glare screen with 24 lines x 80 
characters 

• 96 ASCII characters with 5x7 dot matrix 
character 

• Baud rate (75 to 19.2 K|, 5-8 Bit Transmission, 
parity- etc selectable by the user 

• Detachable Keyboard 

• Multipage Memory 

• Cmsor movements like cursor left down, 
cursor left up, cursor right down, cursor right 
up also included besides normal movements 

• Display movements like Roll up. Roll down. 
Next page. Previous page etc 

• Fdit functions like Insert/Delete character, 
Insert/Delete line. Row swap etc 


• Block Mode Transmission 

• Direct cursor addressing 

• Video attribute available 

• Optional Printer & Aux RS232C interface 
apart from two standard interfaces like 
RS232C & 30mA loop 

• 10 soft keys 

• Full cursor control and editing provided 
through escape sequences. 
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VINCO SERVICES 
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Digital Resistance, 
Capacitance and Frequency 

Measurements 

Using Sinclair Spectrum Micro 


A)ay Chlkersal 


T his construction project turns your Sinclair Spec¬ 
trum Microcomputer into a Digital Resistance 
Capacitance Frequency Meter (DRCFM), 
capable of measuring resistances of 1 ohm to 10 
megohm, capacitances in the lOpF to 5000MF range and 
frequencies as high as 100 kHz. 

This project is different from all other interface projects 
you might have seen. It is cheap, interface is directly through 
the ear socket (not the edge connector) and the circuit itself 
is so simple that it’s sure to work the first time you connect it. 

Working 

The circuit is a free running astable multivibrator using 
the 555 timer chip. The output of the astable multivibrator is 
fed into the Spectrum through the EAR socket. The multivi¬ 
brator produces square wave p"ises, the frequency of which 
depends on the values of resistors and capacitors connected. 

The nwh«"» language program (listing given in Fig. l)isa 
simple counter which can count from 1 to 65535. 

As the circuit is designed to give an equal mark/space 
ratio, the time periods of mark and space are equal, given by 

T1=T2=0.7RC 

Hence the total time period is given by 
T=1.4RC 


The circuit diagram of the main interface. 



Resistors and capacitors should have close tolerances. 
(See text.) 

SI, S3 are single-pole, 3-way switches. 

Use crocodile clips or spring-loaded contacts for test 
resistor and capacitor. 

PARTS LIST 


IC335 

— 1 no. 

47-ohm ('Awatt, 1% metal film) 

— 1 no. 

1-megohm ('A watt, 1% metal film) 

— 1 no. 

0.1PF ceramic 

— 1 no. 

1W, 10V electrolytic 

— 1 no. 

I-pole, 3-way twitch 

— 2 nos. 

1C sockets, crocodile clips, connecting cords. Sinclair Spectrum, 
colour TV /monitor, enclosure, and cassette recorder. 
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PROGRAM LISTING 


i i 
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,1 ■ ijh If I' W.1VI 1 . I -JIM 1 " 

I ik 1* l T • .NEXT T 

, »■ * I R 

I. iri r A’J I . I '; I'AI’hk /-.INK J ; "MENU" , 

. i’lMNT A1* .'il*:" 

•' PM NT I'W I NT :»•.<! NT 
1 '• IMlflT" I'KP'VJ-R FOR REM STANCE" 

I’RIM’I AT FOR CAPACITANCE" 

• • |»R IN*. AT III» — F TOW KRtOHKNCY" 

.• I t-' | MK «Y> " r " THEN liOTO . J «0 
•' II INKbY? “i*" THEN GOTO r .00 

ll‘ TNKI.YV " f " THEN C.uTO /OH 

/ * . .' ru ’tit 


'IP I HINT AT , l j: "HKM STANCE" 


i .Mi PRINT AT «, I t; " " 

• III PH J NT: PR :'if: PRINT 

MIO PKINT’I’H/-!-. f-.,K i« l tiHM 'I l 10K-OHM" 

PRINT AT lij.i.,’ 1 , P • »•« RAN 5b ] OK-OHM TO lOM-uHM" 
iMJ II JNKt'YV ‘i HEN LP1 •’>- 1 . 7. GOI'O .100 

<70 It INiCLY:,. H 1 " THLN lLT J . O'J i 'J.»: JOTn 400 
JU> GOT '- jg ) 

•100 CL' 

4 10 H< 1N 1‘ AT 1 *j, 1 l ; " M 1 ..'I i " 

4 « r . pii 11!r i.*r ii i J •• 

440 l,K P K ’VUM” 

4 ‘/l 1 <W1\- 4 10 

sro i‘l . 

M"> PRINT AT .*« i >, ’• APAC 1 I AN *E" 

MO PRINT ,V1 3,].<; H 
s;0 PRINT i'M N I’. l'l’ i N‘I 

’* IP I'klwr-Phf. 1 tow KAN f *L. Id |’F TO O./uF" 

'.4'’ PR’NT A'! I >', i ; 11 ! I OH KANi.h 0.?ul TO '.OOf.ul 

• ’•0 IF ItULW "J" 'MIEN LET 0-144117’ : 00*1*0 fi( 

MO IP INKi.Vv M ." THEN I FT «’ 9. N**: I.0TO GOO 
••7'.' >11*11/ !•[*< 

l.Oti v'LS 

Pi' i NT AT 10,11: "CAPACITOR” 

007 PRINT AT 11,11:" 

'.Hi LET KV' M ur" 

«./o I.jro /lyj 

MO ( 1,1, 

710 PRINT AT 10,11; ’*pRP'.HIKNt Y " 
t ?O PRINT AT iJ,11;- 
?io LF. T O '.J < /H-fi 
/ 1U LPT K " 11 / " 
i >0 LET R 1 

i'0'l PRINT AT n«/:KLAMl I :"DEV ICE UNDER TEST" 
llo Phi NT A'l 14, /, "l’Rbi>8 TO STALL" 

PJO PRINT AT 1 u , I .1; "T TO PF,SJ‘ A ,AIN" 
fS.' *• LPT U 0: LET P-o 
HJU LET J IJfR '/0000 

83/ REM MiiolmiO cycle pr^qmin ■.! .irtn at VIOOO 
8 3 ‘j TP R 1 THEN LPT .1 I /J 
840 LET 0 IJ »J : I.PT P-P+l 
84 [ .« PRINT AT 1 / , 10; " 

8.»0 PRINT AT l / , 1 o ; 11/ { o* p ) ; K$ 

81*0 IF INKEYS " L" THEN GOTO 180 
M70 It INKEY$-"S*‘ THLN GOTO 8/0 
R7‘i Foil A- l To 10: NEXT A 
flHO 00*10 8 10 


where *R* is the resistance and ‘C’ the capacitance. A single 
count by the counter represents approximately 8.4* 10" 6 
seconds. As the counter measures the total time period, the 
smallest measurable time period would be a single count or 
8.4* I0'<’ seconds. So the highest measurable frequency is 

f = ~L 100 kHz 
I 


If you notice the Z-80 assembler instructions (Fig. 1) 
Fig. I: Machine code listing 


Address 

Hex 

Z-80 Assembler 

50000 

01 00 00 

l-D BC,0 

50003 

DH H- 

IN A. (254) 

50005 

3C 

INC A 

50006 

28 I B 

JR Z, -5 

50008 

03 

INC BC 

50000 

DB FE 

IN A. (254) 

50011 

3C 

INC A 

50012 

20 FA 

JR NZ, ■(> 

50014 

03 

INC BC 

50015 

DB FE 

IN A. (254) 

50017 

3C 

INC A 

$0018 

CO 

RET NZ 

50019 

18 F9 

JR,-7 


9L> 


carefully, you will come across the instruction IN A, (2S4). 
The action of this instruction is to load register A with the 
contents of input port 254 (representing the far socket). 
When no signal is applied to the ear socket, register A 
contains the byte 255; when a signal is detected it contains 
191. 

To understand the action of this input port, type in the 
three line BASIC demonstration program (Fig. 2). Now load 
Fig. 2: Program to demonstrate Input port-254. 

10 REM DEMONSTRATION 
20 PRINT AT 10.14; IN 254 
30 GO TO 20 

any cassette into the Spectrum (Rock, Pop, Jazz—even M.J. 
will do). The switching of numbers seen on the screen should 
give you the idea. By testing for the bytes 255 and 191, the 
machine language program is able to count the total time 
period of a single square wave pulse. 

So by using a simple constant to relate computer count to 
seconds, we can measure the frequency of the incoming 
signal. 

Due to its logical behaviour the computer can judge 
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square waves best. Hence the use of a multivibrator instead 
of the conventional sine wave oscillator. 

Once standardised with a known value of resistance and 
capacitance, it can then measure the value of either when the 
other is known. 

Setting-up 

The above paragraphs would have given you an insight of 
the actual working and the coordination between the exter¬ 
nal circuit and the Spectrum. 

In order to get the project working, all you have to do is to 
connect the output of the astable multivibrator into the ear 
socket of the Spectrum, type in the BASICprogram, RUN it 
and move the switches SI and S2 to their appropriate set¬ 
ting, insert the test device and observe the readings. 

Fig. 3: Schematic showing the set-up to load the program. 

INITIAL SET UP TO PROGRAMS* 


TO EAR SOCKET 
OF SINCLAIR 


FROM VIDEO/HF 
OUT OF SINCLAIR 



Ifqp] 




OF RECORDER 


TO VIDEO/RFj, 
IN OF TV/ 
MONITOR 


TV RECEIVER 


Fig. 4; Schematic showing the set-up for ‘measuring’ the compo¬ 
nent values using the prototype. 



OF PROTOTYPE 


For example, if you want to measure the value of a resistor 
which falls in the 1-ohm to 10-kilohm range, switch SI 
should be moved to the ‘TEST position and switch S2 moved 
to the 10MF position. Please refer to Fig. 5, which will help 
you to decide the range and setting. 


Fig. 5: Ranges with different switch settings. 


Switch lettings 

Range 

SI 

Yo test capacitance 

47-ohm 

0.2UF to 500QMF 

1-megohm 

i0pFto0.2PF 

S2 

To test resistance 

ittyup 

l-Ohra to 10-kilohm 

0.1MF 

10-kilohm to 10-megohm 


I have already standardised the value of constants used for 
computing the values of resistance, capacitance and fre¬ 
quency. However, by using the formula for time period with 
the values of resistance and capacitance used in the circuit, 
you can recalibrate to your satisfaction. To recalibrate, you 
must alter the value of variable “O’ to suit the calculations of 
the time period. The variable ‘0’ is contained in the following 
lines of the BASIC program: 360, 370, 550, 560 and 730. 

1 would strongly suggest you to use a 5V supply as the 
internal circuitry of the Spectrum uses 5 V. 

Be extremely careful while typing line 96 in the BASIC 
program. Since this line contains all the codes for the 
machine language program, one mistake and your Spectrum 
will most likely go into a ‘crash* as soon as you run it. (‘Crash* 
is machine language jargon for program overrun.) This stub¬ 
born mode of the Spectrum might dazzle you with colour 
and graphics but will definitely shock you when you learn 
that the only way of getting the Spectrum back to its normal 
mode is to turn it off and on, thereby losing the entire 
program. 

1 would also suggest you to use resistors and capacitors of 
very close tolerances as this will not only ensure proper 
matching between my standardisation of formulae and your 
components, but will also help you to recalibrate in order to 
obtain good readings. 

Try the BASIC demonstration program again. This time 
press different keys and observe what happens on the screen. 
You will notice that the contents of input port 254 get 
affected by pressing the keys. So here’s another precaution. 
Don’t press any key on the keyboard while measuring the 
value of the test device. 

The symbols fl (ohm) and M (micro) in the BASIC 
program listing can be obtained by using Graphic ‘o' for 
ohm and Graphic ‘m’ for micro. 

The BASIC program was written for a 48k Spectrum. 
However for the benefit of 16k Spectrum owners 1 have 
listed the amendments in Fig. 6. 

Fig. 6: Amendments for 16k Spectrum. 

5 CLEAR 32499 
10 FOR L=32500 TO 32520 
830 LET J=USR 32500 

Recalibration 

Let me illustrate the process of recalibration by consider¬ 
ing a practical example. 

Set switch SI to 1-megohm and switch S2 to 0.1 a<F. 

Now the time period of the square wave generated is given 
by the formula 

T=1.4RC 

Substituting the value of resistance and capacitance in the 
above formula, we obtain 

T=1.4“ 10-2 seconds 

Now insert another line in the BASIC program 
827 LET 0=1 

so that you obtain the exact averaged computer count. If 
you wish to calibrate with reference to your 1-megohm 
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resistor, you will find that the range corresponds to switch 
position S2 to O.l^F. 

By simple arithmetic manipulation to the formula of line 
850, you can find the value of'O' so that you get 1 -megohm as 
the answer. 

As this value of‘0’corresponds to the range 10-kilohm to 
10-megohm, it should replace the existing value of‘O’ in the 
line 370. Don’t forget to remove the additional line 827 after 
you have finished recalibrating. 
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Comparative Study of 
Computer Languages 

Library Functions 

Part VIII 


! ’ n scientific computations, several functions like sine, 
cosine etc will be repeatedly used. The values of such 
functions have to be obtained by executing a pro- 
* gram for such evaluation. If a sine function occurs ten 
es in a program, the segment of the program for evaluat- 
sg the sine function must be written ten times. If we use 
Ijbroutines (we will discuss later about subroutines) the 
jrogram segment must be written at least once. Even this is 
Voided in the case of library functions. The program seg- 
ents for evaluation of such oft-repeated functions form 
irt of the language itself. 

fThe FORI RAN compiler provides for the computation 
4 such olt-repeated functions by storing the program for 
;*ch computations A code name is given for invoking the 
jnction in the main program. Immediately following the 
Jde name, a variable or a constant or an expression is 
.kclosed within parentheses, called the argument of the 
fjaction. I he program will use the computed value .of the 
jment to evaluate the value of the function itself and 
|furn it to the mam program. The general form of the 
iry function is: 

function-name (argument) 

i function name is coined in such a way that it is indicative 
|the nature of the function and it is given by the compiler 
igner. Suppose one writes SQR r (24.5), the term SQRT 
tiled the name of the (unction and the number 24.5, the 
tment of the function. The purpose of this function is to 
apute the square root of the number within the paran- 
i and return the value to the main program. In this case, 
( argument is a mere number. In general, it can be a 
able or an expression. The computer will first compute 
ii«xpi|!pdi0n inside the argument and use this value for 
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evaluating the square root function. 

If the argument has not been defined earlier, the computer 
will give an error message. The algebraic form and the 
FORTRAN form of the functions built inside the FOR¬ 
TRAN compiler are shown in Table 8.1. The prog.ams for 
evaluating these functions are inside the compiler itself. So 
these functions can be called system defined. Later it will be 
shown that the user also can define functions for his use in 
particular programs. 

FORTRAN library functions 


TABLE 8.1 

Algebraic Form 

FORTRAN Form 

** 

SQRT(X) 

l*l 

ABS(X) 

IM 

1ABS(K) 

e * 

EXP(X) 

sin x 

S1N(X) 

cos X 

COS(X) 

logcX 

ALOG(X) 

logio* 

ALOGKKX) 

lan-'x 

ATAN(X) 


The computed values of all these functions except the 
1ABS function will be in the real mode. The arguments of all 
the functions except the 1ABS function must be in the real 
mode. Only the 1ABS function returns an integer value. In 
the case of sine and cosine functions, the values of the 
arguments must be given in the radian measure. If the angle 6 
is in degrees, it must be converted to radian measure and the 
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argument written as THETA*22.0/(7.0*I80.0). 

The arguments of the library functions may be either 
constants or variables or expressions. Of course, the varia¬ 
bles occurring in the argument must be defined beforehand, 
otherwise the computer will give an error message. Defining 
a variable means assigning a value to it. There may be some 
more library functions available with a particular machine 
and they can be ascertained from the manual of that 
machine. 

Converting algebraic expressions to 
FORTRAN expressions 

We have completed all the rules relating to the coding of 
constants, variables, operators and expressions in FOR¬ 
TRAN. So, theoretically, we must be in a position to convert 
any algebraic expression into FORTRAN expression. We 
know that the expression occurs on the right side of a 
formula and it is only the computed values of such expres¬ 
sions that give us the solutions to problems. Please brush up 
your mathematics knowledge and the coding rules in FOR¬ 
TRAN and be in a position to convert any algebraic expres¬ 
sion into FORTRAN expression. Some examples to 
illustrate such conversions from algebraic form to FOR¬ 
TRAN form are given below: 


Algebraic Form 

ax + b 

ijklm 

sec(x) 

tan(x) 

sinh(x) 



(b 2 - 4ac)* 
sec(tan-'x) 
2.5 3 
2 > 

7rr 2 h/3 
25a/71 
sin 2 ® 
sin® 2 
(a+b) ,/3 


FORTRAN Form 
A*X + B 
1*J*K*L*M 
I.O/COS(X) 
SlN(X)/COS(X) 
(EXP(X)- EXP(-X))/2.0 
ABS(A)*EXP(X) 
A**(B*C) 

SQRT(B*B-4.0*A*C) 

I.O/COS(ATAN(X)) 

2.5**3 

2.0**3 

22.0* R* R* H / (7,0*3.0) 
25.0* A/71.0 
S1N(THETA)**2 
SIN(THETA**2) 
(A+B)**(1.0/3.0) 


In the last example one must not write the FORTRAN 
expression as (A+B)**(l/3). Since 1/3 is in the integer mode, 
it will be evaluated as zero. So the computer will evaluate 
(a+b)° which is not what we intend to calculate. The fraction 
1/3 must be evaluated in the real mode. So we have to give 
the fraction as (1.0/3.0). 

Library functions in BASIC 
There are a large number of library functions in BASIC 
which lead to both numeric and string values. The introduc¬ 
tory para on library functions at the beginning of the article 
is valid for BASIC. The list of library functions and their 
meanings are given below: 
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Function Name 

ABS(X) 

SQR(X) 

SIN(X) 

COS(X) 

ATAN(X) 

LOG(X) 

EXP(X) 

1NT(X) 

RND(X) 

SGN(X) 

STR$(X)»y 

VAL(X$) 


LEN(XS) 

ASC(X$) 


CHRS(X) 


LEFT$(XS,n) 


Meaning 'jj 

Absolute value of x i 

Square root of x 

Sine (x), where x is in radian mea 
sure 

Cosine (x), where x is in radiat 
measure 

Arc tan of x or tan inverse of x. Thi 
function returns the angle in radiat 
measure whose tangent is x. 
Logarithm of x to the Naperiat 
base ‘e’ j 

e x 

Integer part of x 

This function will return oni 
random number between 0 an< 
1 . 

Sign of x. This function will returj 
-1 if the argument is less than 0,0 j 
the argument is 0 and -*-1 iftheargu 
ment is greater than 0. 

This is called string dollar function 
This converts the numeric value of j 
to string. If x is 2345, then STR$(Xj 
becomes "2345" j 

^Ahis is called Val function. Thi 
function converts the numerd 
string stored by X$ into the corres 
ponding numeric value, if X$ i 
”2345" then VAL (X$) is 2345. If Xj 
is not a numeric string, the VAl 
function will return zero value, j 
This is called the Len function. Thi 
function returns the length of tra 
X$ string in terms of the number q 
characters in the string, if XS is "h 
KRISHNAN" then LEN(X$) Wtj 
return 11. J 

This is called Aske function. Thi 
function will return the ASCI 
value of the first character of the X 
string. If X$ is "A", then ASCfXS 
will return 65. Similarly, every cha] 
acter will be stored in the form of 
number called the ASCII value d 
that character. 

This is called Chr dollar functioj 
This function returns the characti 
whose ASCII equivalent value 
the integer part of the numeric argil 
ment. For example, CHR$(65) wj 
return the character "A”. This funj 
tion does the reverse of the ASj 
function. I 

This is called the left dollar fun] 


tion. This function returns one or 
more characters from the left end of 
the XS string. II n is I, then one 
character will be returned. If n is 2, 
then two characters will be returned 
and so on. If X$ is "2345" then 
L EFT $( X$, I) will return "2", 
l.EFT$(X$.2) will return”23'and so 
on. 

,IGH IS(X$,n) 1 his is called the light dollar func¬ 

tion. 1 his (unction iclurns n char¬ 
acter from the right end ol the X$ 


(b 2 -4ac)^ SQR(B*B-4* A*C) 

sec(tan H x) l/COS(ATAN(X)) 

2.5’ 2.5 a 3 

2’ 2 A 3 

7rr 2 h/3 22* R* R*H/(7*3) 

25a/71 25*A/71 

sin 2 ® SIN(THETA) a 2 

sin® 2 SIN (THETA A 2) 

(a+b) 1 ' 3 (A+B) a (1/3) 

In a similar manner one can convert any algebraic expres¬ 
sion to the BASIC form. 


string. II X$ is "2345". (hen 
RICH l$(\$.l) will return "5", 
RICiH l$(.\$, 2) will return"45''and 


so on. 

4ID$(X$,m,n) This is called the mid dollar func¬ 

tion. this (unction returns n char¬ 
acters starting from the mth 
position ol the X$ string. If X$ is 
"2345" then MID$(X$, 2. I) will 
let urn "3", MIPS (XS, 3. I) will 
return "4”. MID$(XS, 2, 2) will 
return "34" and so on. 

4ATCH(Y$.X$,n) This is called (he match function. 

I his (unction returns a numeric 
value. It will search for the occur¬ 
rence ol the Y$ string in the XS 
suing starting from the nth position 
of the string and return the position 
of l he occurrence of the string YS. If 
Y$ slung does not occur in the XS 
string starting from the nth posi¬ 
tion. it will return 0. If XS is 


"MISSI S", YS is"SS"and n is I, then 
MA 1 CH(YS.XS.I) will return 3, 

> MATCH (YS.XS, 4) will return 0, 

j MATCH (XS. Y$,2) will return 2 

t and so on. 

i There may be some moiv library functions available with 
particulai machine and they can be ascertained from the 
i&nual ol that mac tune. BASIC does not make distinction 
ptween reals and integers as TOR I RAN does. Allcompu- 
Itions aic done in the tea! mode. It one w'ants integer 
rjthmetic to be done, the Hem musi be converted to integer 
lode using the I NT (unction. The following examples illus- 
Bte the conversion ol some algebraic expressions to the 
iASiC form: 

BASIC Form 
A*X+ B 
IM‘K*l.*M 
11 COS( X) 

SIN(X)/COS(X) 

(EXP(X)-EXP(-X)), 2 
ABS(A)*EXP(X) 

A A (B*C) 


Hebraic Form 

t+b 

dm 

c(x) 

p(x) 

$>(*) 

r ■ 

* . ... 


Library functions in PL/1 


I here are a number of library functions or built-in func¬ 
tions in PL./1 also which can be used without any prior 
declaration in a program. The list of library functions and 
their meanings are given below: 

Library Meaning 

Functions 


S1N(X) 

COS(X) 

LOG(X) 

A'IAN(X) 

EXP(X) 

ABS(X) 

CE1L(X) 

FLOOR(X) 

MAX(X, Y) 
M1N(X, Y) 
MOD (X. Y) 


ROUND(X, K) 


Returns the sine of x, where x is in 
radian measure. Result is in float binary 
(real in scientific notation) 

Returns the cosine of x, where x is in 
radian measure. Result is in float binary 
(real in scientific notation) 

Returns the natural logarithm of x in 
float binary 

Returns arc tan(x) or tan“’x in float 
binary radian measure. 

Returns the value of e to the power x in 
float binary 

Returns the absolute value of x 
Returns the smallest integer greater 
than or equal to x. If x is 1.2, CE1L(X) is 
2 and if x is-1.2, CEIL(X) is-I 
Returns the greatest integer less than or 
equal to x. If x is 1.2, FLOOR(X) is 1 
and if x is-1.2, FLOOR(X) is-2 
Returns x if x is greater than or equal to 
Y, otherwise returns Y 
Returns x if x is less than or equal to X, 
otherwise returns Y 
Returns the value of x mod y. If x and y 
are integers, then x mod y gives the 
reminder when x is divided by y. If y is 
equal to 0, then x is returned. Otherwise 
it returns X-ABS(Y)*FLOOR(X/ ABS 
<Y)), e.g., 

MOD(7, 3) is 1 
MOD(-7, 3) is 2 
MOD(7,-3) is I 
MOD (-7,-3) is 2 

Returns x rounded to K. digits to the 
right of the decimal point. If K is less 
than 0, then x is rounded of to K digits’ 
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to the left of the decimal point, e.g., 
ROUND( 12345.24689,3) returns 
12345.24700 

COS(R) 

Real or 
integer 

Cosine of the angle given in radian 
measure. Result is real irrespec¬ 
tive of the mode of the argument 

TRUNC(X) 

ROUND( 12345.24689,-3) returns 
12000.00000 

Returns the integer portion of x. If x is 
less than 0 returns CE1L(X) and if x is 

ARC I AN (R) 

Real or 
integer 

I'he inverse of the tangent of the 
argument in radians in the real 
mode irrespective of the mode of 
the argument 


greater than or equal to zero, then 
returns FLOOR(X), e.g., 

TRUNQ52.146) is 52 

LN(R) 

Real or 
integer 

Natural logarithm ol the argu¬ 
ment in the real mode irrespective 
of Ihc mode of the argument 


TRUNQ-52.146) is -52 

HXP(R) 

Real or 

Exponential of the argument, e\ 

SIGN(X) 

Returns-1 if x is less than 0, returns Oil x 
is equal to 0, returns +1 if x is greater 


integei 

in the real mode irrespective of the 
mode of the argument 


than 0 

SQRT(R) 

Real or 

Square root oftheargument in the 

SQRT(X) 

Returns the square root of x in float 
binary 


integei 

real mode irrespective ot the mode 
of the argument 


There may be some more library functions depending on 
the machine and the same can be referred to from the manual 
of the particular machine. In forming expressions, integers 
and reals can be mixed as in the case of BASIC, but precision 
errors are likely to occur because every variable is declared in 
the beginning. Suppose A and B are declared as integers 
whose \alues are 2 and 3 respectively, and C is declared as 
real, and if one writes C=B/A, one will get an answer 1.0. 

In PL/1 all calculations are done in Boat binary (i.c. real 
in the scientific notation). The final result can be given either 
in floating notation or exponent notation. Some of the rules 
relating to actual computation vary from machine to 
machine and so it is advisable to refer to the manual of that 
machine while trying to do arithmetical simplifications. 

Library functions in PASCAL 


The following standard functions or library functions arc 


available in PASCAL: 


Function 

Argument 

Result Type and Meaning 

Coded as 

Type 


ABS(l) 

Integer 

Absolute value of integer given in 
the integer mode, e.g., ABS(-4) is 

A 

ABS(R) 

Real 

H 

Absolute value of real given in the 
real mode, e.g., ABS(-3.4) is 3.4 

SQR(I) 

Integer 

Square of integer given in the^ 
integer mode, e.g., SQR(2) is 4 

SQR(R) 

Real 

Square of real given in the real 
mode, e.g., SQR(4.0) is 16.0 

TRUNCXR) 

Real 

Integer part of real when R is real. 

It is used to convert real to integer, 
e.g., TRUNC(4.S) is 4 

ROUND(R) 

Real 

It rounds the number to the near¬ 
est integer, e.g., ROUND(L2) is 1 
and ROUND(1.8) is 2 

S1N(R) 

Real or 

Sine of the angle given in radian 


integer 

measure. Result is real irrespec¬ 
tive of the mode of the argument 
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Coding of algebraic expressions in PASCAL 

The following examples illustrate the coding ol algebraic 


expressions in PASCAL form: 

Algebraic Form 

PASCAL Form 

ax+b 

A*X+ B 

ijklm 

L* M 

scc(x) 

l/COS(X) 

tan(x) 

S1N(X)/COS(X) 

25/71 

25 D1V 71 or 25/71 depending on 
whether integer arithmetic or real 
arithmetic is required to be done 

x’ 

SQR(X) or X*X 

ab i/ 

EXP(B*LN(A)) 

(b-’-4ae) /j 

SQRT(B*B-4*A*C) 

sin-0 

SQR(S1N (THETA)) 

sin0-’ 

SIN(SQR(THFTA)) 

sinh(x) 

(EXP(X)- EXP(-X))/2 

sin _l x 

ARCTAN(X/SQRT( l-X*X)) 

COS"'X 

ARCTAN (SQRT(I-X*X)/X) 

a 1 * 

EXP(B*C*LN(A)) 

pnr/100 

P*N*R/100 

p(l+r/100)" 

P*EXP(N*LN(1+R/100)) 


The main function of a computer is to compute the value 
of an expression which is coded in a high-level language. We 
know that the right hand side of a formula always contains 
an expression. So, by computing an expression, the compu¬ 
ter will be able to get at the solution of a problem. Thus it is 
clear that a major task in learning a computer language is 
achieved when one is able to convert any algebraic expres¬ 
sion into the corresponding computer language expression. 

What remains is to convert this into complete instruc¬ 
tions. Complete instructions are given in the form of state¬ 
ments. From the next lesson onwards we will start studying 
the different types of statements used to give different 
instructions to the computer. 

(To be continued next month) 
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Model 

Max. PCB 

Uni 

Flow 

Dimensions in M.M 

IS 1 

ISI L 1 

2bb x 4()i i 

IS 2 

ISH. 3 

3 VO x 41.0 

is 3 

ISI L 3 

200 » 300 

IS 3 

ISH 4 

32b « bl>0 


PREFORMER 

Component Lead Cutting and Forming 

Jjr—• 

1»> Adjustable Cutter and dies, 

* Easy ant* rapid to set up, 

■fygtr v High yield Low Cost, 

" it 2000 Jumper links per hour. 

f ' Operations Configuration 


Cul and Bend 

Produce vertical 
mounting by 
bending over long leg 




cut to length 
Jumper link 

Stress relief 

Vertical Stand off 


—urn— 

n 

[MULF] 

Mim-y 


Transistor / Capacitor 
Spread. Cut b form 


P.8. NO. 308 MIDC Railway Station. 

Satara Village Road, AURANGABAD 431 005 INDIA. 

LET YOUR TECHNOLOGY MOVE WITH TIME 

1 ---GARUD“ 


ntron 

Switch Mode Power Supplies 



Anon Electronic Industries is the leading manufacturer of SMPS for Black 
& White televisions Atron SMPS modules are with mains isolation and 
are available in two models Atron SMPS Model 'A' gives d c. stabilised 
output ot H0V& 20V while Model B' gives d.c. stabilised output of 110V & 
16V for mains input voltage variation in die range of 130V to 260 Ac, 
Atron SMPS modules can be used with a wide variety of Television circuits 
using 1C s and discrete devices 

Manufactured by 

Atron Electronic Industries, Hyderabad. 

r ^ ! Marketed by. 


^ !M i L F 


L KiCCTBMMMCt (P) If • 

10, Srinath Complex. S.D.Road. 

Secunderabad 500 003 Phone- B2220I Grams HlNDOTEK 
Branch Office 1690, Bhagirath Place IXhi-110 006 Phone 234369 



POWER, DIODES 
THYRISTORS 

auto diooes 

STACK ASSEMBLIES 1 xv**'** 

Sola Distr ibutors 

caKusum shl 

ASHISH. 5A Mini Land, Tank Road. Bhandup (W). 
Bombay 400078, Phone 5615610.5611855. 
Cable- SALESABLE. Bombay-78 
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11/1, THIGLAR PERIYANNA LANE, SILVER JUBILEE 
PARK ROAD. BANGALORE 580002 PHONE: 220547 


UNISTEP 

D.C. STEPPING 
MOTORS 

Permanent Magnet D.C. Stepping 
Motors, two phase bifiiar type 
step angle 1 8°, steps/Revolution: 200 


★ apct d can be varied over a wide 
ranqi O lO OOO stc ps/sec 
if Can be ptogrammcd in three 

parameters, namely speed, direction 
& no of steps 

if Available from 3 kg cm to 60 kg./cm 
torque in five models 


UNIQUE SYSTEMS & CONTROLS PVT. LTD. 

A-92/I. NARAINA INDUSTRIAL AREA PHASE-1. 
NEW DELHI-110028 PHONE &34308 


Pnctom Jlswf counting dials 



ya conTeljetc 

S.A.SWITZERLAND 

AGENTS IN INDIA 

r vishal agencies 

14-10-74S1/1,OHOOLAET,JUMERAT 6AZ4R 
HY0ER ABAD-600 006. INDIA 
PHONE 46101, TELEX 0166-261 PECO, IN0IA 


ElMON 


TV SIGNAL BOOSTERS & 
VOLTAGE STABILISERS 

FOR TV. VCR, REFRIGERATORS, AIR-CONDITIONERS 



ELECTRONIC INSTRUMENTS & CONTROLS 

4319 / 3 . Ansari Road, Daryaganj, New Delhi-1 10002 
mmmmmmmm Phones 279663. ... — 
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SYSTEMATIC APPROACH 



MODULAR MICROCOMPUTER SYSTEM 


NUCLEUS is a future oriented modular 
microcomputer system of PROFESSIONAL quality 
designed to ease the burden of the development 
engineer Starting from the 1C chip level to design a 
uP based product is a thing of past Choose from a 
wide range of fully tested functional modules (like 
processors ROM RAM digital and analog I/O) and 
configure your system within hours instead of 
months You are free to concentrate on your 
application programming 

Now is the time to get your ideas off the ground 
with NUCLEUS modular microcomputer system 

Feature* 

• A wide selection of more than 20 different 
hardware and software modules 

• Industry standard eurocard forriat 
(100mm x 220mm and 23b 5mm x 220mm) 


• Highly reliable DIN 41612 pin and socket 
connectors which are now indigenously available 
from multiple sources 

• USIC (microprocessor system for Industrial 
Control) compatible bus 

• Based on the world s most popular 
microprocessors INTEL 80B5A INTEL 8086 and 
MOTOROLA 68000 

• Well defined bus for 8, 16 and 32 bit 
microprocessors 


Some of the modules 

• Processor Card (8085A) with 16K byte EPROM 
8K byte RAM KB/DISP controller Serial Port 
Programmable timer counter and programmable 
interrupt controller 

• 64K byte EPROM card 

• 64K byte RAM card with battery back up 

• TTL output card 

• TTL input card 

• 16 channel analog input card 

• 4 channel analog output card 

• Opto isolated industrial I/O card 

• Parallel printer and RS232C interface card 

• Floppy Disc Controller card 

• A range of power supply modules 
Advantages 

• Dramatically reduced development time 

• Simplified appliction of a modern and highly 
complex technology 

• Freed up development capacity to do your 
application programming 

Per further toiler matiener a da m a a s t ra t tea i ideas* writ* tec 



DISION CINTM 


FEBRUARY 1986 


69 


































■ construction 

Solidstate Automatic 
AC Voltage Regulator 



Balakrlshna P. 


M aintaining constant voltage is very difficult. 

lilts pioblem can be solved by using auto¬ 
matic voltage stabilisers. Although a number 
ol automatic voltage regulators are available 
in the Indian nnnket and are advertised as solidstate auto¬ 
matic voltage regulators, most of them cannot be said to be 
tine solidstate devices. 

Invariably, the voltage level sensing circuits in lheseauto- 
matic voltage regulators are of solidstate design but the 



Fig. 1: Block diagram of the automatic voltage regulator. 
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controlling elements are usually relays or motor driven vari- 
acs which are actually mechanical devices. This article will 
describe how to design and fabricate a 'true' solidstate auto¬ 
matic voltage regulator, without a single moving element in 
its circuitry. 

Boosting principle 

As shown in Fig. I, the incoming line voltage, Vin, is 
stepped down to voltages Va and VBat the secondary wind¬ 
ings Wa and Wh respectively of the input transformer. The 
booster transformer has two primary windings, Wcand Wd, 
connected to the SSVAA (solidstate variable amplitude 
amplifier), which drives it in accordance with the control 
signals obtained from the SSSC (solidstate sensor and con¬ 
troller). One of the terminals of the secondary windings of 
the booster transformer is connected to the input and the 
other forms one of the output terminals. Another output 
terminal is taken from the input, to which the secondary of 
the booster transformer is not connected. 

The input voltage is stepped down, rectified and the DC 
voltage is fed to the SSSC which detects the variations in the 
input voltage and provides the required correction control 
signal to the SSVAA. 

Working of the SSVAA unit 

This unites shown in Fig. 2,consists of two power transis¬ 
tors T1 and T2; four diodes Di, D2. D3 and D4; and three 
resistors VRl,R4andR6. R4is a light-dependent resistor 

ELECTRONICS FOR YOU 





vm 



VR5 

4 ;k 


Semiconductors: 

T1-T4 

T5, T6 

DI-D8 

D9 

DIO 

BR1 


PARTS LIST 

— 2N3055 npn power transistor 

— BCI07 npn transistor 

— BY 127 rectifier diode 

- 12V, l-watt zener diode 

- 5.1V, 400mW zener diode 

- 1B2, l-amp bridge rectifier diode 


Resistors (all Wwatt +5% carbon, unless stated otherwise): 


Kl 

R2 

R3 

R4, R5 
R6, R7 
VRI, VR2 
VR3 
VR4 
VR5 


— 10-ohm, l-watt 

■■ 1-kilohm, 0.5-watt 

— 25-ohm, l-watt 

— 100-ohm 

— LDR (light dependent resistor) 

— 47-lcilohm potentiometer 

— 470-ohm potentiometer 
80-ohm potentiometer 

— 4.7-kilohm potentiometer 


Capacitor: 

Cl — IOOOpF, 50V electrolytic 


Miscellaneous: 

XI, X3 

X2, X4 
X5 

LI, U 


— iJOV primary to two 0-6V, l-amp secondary 
transformer 

— Two 0-18V primary to 230V, 2-amp secondary 
transformer 

— 230V primary to 15V,l-amp secondary 
transformer 

— 6.3V, 0.3-amp lamp 

— PCB, heatsink for power transistor, AC voltmeter, 
7/36 flexible wire, suitable enclosure, screws, 
nuts, washers etc. 


(LDR). The resistance value of the LDR is inversely propor¬ 
tional to the incident light on its active surface. 

The circuit is a special form of ‘class B’ emitter follower 
amplifier with the collector supply fed from an AC source 
instead of conventional DC supply. Since the various wind¬ 
ings have to be connected in a particular phase relationship, 
at any instant when point P is positive with respect to point 
Q at the input of the mains transformer XI, points R, T and 
V will be positive with respect to points S, U and W in 
windings Wb, Wa and We as shown in the block diagram. 

Considering such an instant, winding Wa drives a current 
through R6 and VRI. This current produces voltage Vc 
across the terminals A-B of the LDR. From the above 
assumption of polarity, point ‘A' of this voltage will be 
positive with respect to ‘B’ and cause a base current to flow 
through the transistor TI, along the path A-D-C-B- A and on 
account of this base current drawn from winding Wb, along 
the path R-Tl-D-C-S-R. 

The above explanation covers half a cycle when point Pis 
positive with respect to Q. At the end of this half cycle, 
during the period of zero crossing, the voltages Vc, Va and 
Vb are all equal to zero after which the negative half cycle 
commences. During the negative half cycle, point ‘B’ 
becomes positive with respect to point ‘A’ and thus diode D3 



n: 



























Fig. 6: Component layout for the PCI. 

blocks any current through W». But a base current flows 
through transistor T2 and winding Wc causing a collector 
current along the path S-T2-E-F-R-S. 

Solidstate sensor and controller 

The input for the SSSC is obtained directly from the 
supply voltage through a stepdown transformer X5 and 
a bridge circuit used for sensing and controlling the varia¬ 
tions in the supply is a differential amplifier. 

Transistors TS and T6 are connected (as shown in Fig. 2) 
so as to obtain a differential amplifier configomtion at nor¬ 
mal AC voltage of 230 volts. Thc pWCitti omifer VRS (4.7k) 
is adjusted to obtain maximum bri jjp ite l td jtjllitotp. When 
the input AC voltage decreases, tiw rifitii* ippfted to the 
base of T6 decreases. This causes a decrease hi the collector 
current of T6 and thus a decreMk ih tte ptj0uuteu of the 
lamp- This will cause an incrrm th ttedMiiteMKt of the 
LDR which in tun) iaonoses iftk VdlMN* lotted to the 
primary of transformer of SSVAifc Who#* secondary will 
‘boost* the output to the normal votes. Tfct LOR and the 


lamp must be enclosed in a light-impermeable capsule. 

The circuit described boosts the voltage in case it goes 
below the normal value. But in case the voltage goes above 
normal, bucking action can also be incorporated. 

The circuit for incorporating the bucking action using T3 
and T4 is shown in Fig. 2. 1 he secondary of output trans¬ 
former of the boosting unit is in phase with the input, 
whereas the secondary of the output transformer of the 
bucking unit is connected in phase opposition. Both the 
secondaries are connected in series. The dots marked over 
the windings of transformer in Fig. 2 represent the polarity 
of the windings of transformers. 

The voltage across the LDR (R4) of the boosting unit is 
controlled by, lamp LI whereas LDR (R5) is controlled by 
lamp L2. The output volt-amp, can be varied by varying the 
Current fating of the secondary winding! W *•) of transformer 
X2. 

Tte tem of prototype using a 2-amp transformer (X2) is 
about Us 300 only. If bucking action is also incorporated, 
the cost will come to around Rs 400. □ 
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LEADER 


• EHT TRANSFORMERS 
(ALL MAKES) 

• DEFLECTION YOKE 

• LINE DRIVER TRANSFORMER 

• LINEARITY COIL 

• TUNER 

• V.I.F. BOARD 

• BOOSTER 

• MAIN TRANSFORMER FOR TV 


FOR DETAILS CONTACT 


DEFLECTION COMPONENTS 
ft TUNER 





SOLE DISTRIBUTOR 


MANUFACTURED BY 


OsuuoL electronic Co leader electronics 


'W Luipat Rdt Miukol Delhi I lOOOTi Pimm* 11 77.* 


O K. INDUSTRIES INC., USA 



I_C OMPONENT LEAD CUTTER KNOW 

CONTACT 

Balaji Engineering Co 

195, Brigade Road 
Bangalore 560001 
Phone: 52411 

BRANCHES 

• Secunderabad 

PRAKASH A. CHAVHAN (Ph 77490) 

• Bombay 

S.M LIMDI (Ph. 389457) 

• New Delhi 

,;#JP WADHWAN (Ph: 665839) 


AXIAL LEAD CUTTER/BENDER CB-1 

I his precision axial component lead bonder 
delivers thousands ot accurately formed 
components just by turning the crank 
Special low-effort design deliveis up to 
25,000 taped or 1200 loose, M> watt to 1 watt 
parts per hour, production rates usually 
associated only with automatic macmnes. 
The CB-1 protects components from 
mechanical stress and prevents axial 
lension on delicate diodes 1 he operator 
can adiust lead spacing from 240 inch 
(6mm) to 1.60 inch (40 mm) with bends as 
close as 050 inch (1,2 mm) from the body, 
and can adjust cut length independently 
from 145 inch (3.6 mm) to .600 lnch(15mm) 


An electric motor attachment, model C8-3, 
is available as an option and enables the 
CB-1 to deliver perfectly formed parts at 
variable rates of 20,000 to 40.000 per hour. 
The CB-3 also keeps track ot the number of 
components formed via a Duilt-m counter, 
especially useful both for production 
control and tor "kitting" parts prior to 
assembly 



WIDTH 

5.8 inches (145 mm) 


HEIGHT 

6.4 inches (160 mm) 


LENGTH 

7,0 inches (175 mm) ‘ 


WEIGHT 

4.5 pounds (2.2 Kg) 



COMPONENT FEEDER CB-2 

This device permits feeding and forming 
of loose components Can be used with 
the CB-1 manual lead bender alone or 
with the CB-1 and CB-3 electric motor. 
The operator moves the components 
from the master tray Into the catch 
trough, concentric rollers sort, pick up, 
center and deposit parts on preset, cut 
and bend mechanisms. Will 
accommodate components as long as 
3.9 inches (98 mm) overall. 


D-0.09"-0 26" (2.3-S-5 mm) 
K-0,16"-1.00" (4-25 mm) 


H=MAX 3.92” (98 mm) 



‘-H-J* 


ELECTRIC MOTOR CB-3 

Features: 

e Counter Installed in motor unit keeps 
track of number ot components 
formed. 

e Portable, unit Is lightweight and can 
be set up anywhere. 

e Automatic operation Is possible by 
using taped components and OB-4 
reel holder. 

Input Power: 11 0BAC 50/BOHz 

AVAILABLE UNDER O.G.L. 


ELECTRONICS FDRTO.y. , :i 
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Construction 


STD/Local Bar to 
Prevent Overcharging 

P. Jayavardhana Krlshnan 


polarities. 

This device is allowed by the P and T Department. How¬ 
ever. readers are advised to get the prior permission of the 
telephone authorities before assembling the device. 

The circuit 

This device is designed around CMOS 1C for increased 
longe\ity of the battery. The heart of the circuit is the 
synchronous decade counter/decoder 1C CD4017. It counts 
the number of positive going pulses received at its clock 
input and provides a high output on its decimal decoded 
outputs (DDO) corresponding to the decimal equivalent of 
the former. 

1C CD4093B is a quad two input NAND schmitt trigger 
with UTP (upper triggering point) about 6V and LTP(lower 
triggering point) about 4V. This 1C is used to shape the 
pulses received from the telephone instrument during dial¬ 
ling to meet the clock pulse requirements of 1C2 for its 
reliable operation. 

Zener D5 is used to isolate gate 1 of 1C1 from the battery 
of exchange during inter-digital pause and during dial-tone. 
Whenever a number is dialled. D1 and DS conduct and the 
voltage at the input of gate I goes well above UTP. 

Gate 2 inverts output of gate 1. Cl prevents Vin from 
going below LTP during inter-pulse period of dialling. Thus, 
whenever a number is dialled, a positive going pulse appears 

ELECTRONICS FOR YOU 


O vercharging of telephone bills is not an uncom¬ 
mon occurence in India. Often in offices, busi¬ 
ness houses and even at homes, telephone 
subscribers are faced with unbelievably inflated 
bills. In spite of taking certain precautions, subscribers have 
not been freed of this menace. 

Many attempts have been made and devices developed to 
arrest overcharging of bills. One such device is described in 
this article. 

1 his device when switched to STD OFF, LOCAL OFF 
position, disables the telephone from STD and local dialling 
facility, when switched to STD OFF, LOCAL ON position 
disables the telephone from STD facility but enables the 
telephone for local dialling and when switched to STD ON, 
LOCAL ON position enables the telephone for both the 
STD and local dialling. Thus STD and local facilities can be 
turned on or ofl as and when required and use of the instru¬ 
ment in proxy can be avoided which may cut overcharging 
considerably. 

However, this device does not interrupt incoming calls. It 
can be connected to any type of telephone instrument, either 
pushbutton type or dial type. The connections to this device 
are also simple. Just connect the incoming line from 
exclpbge to the terminals marked INPUT of this device and 
OUTPUT to the telephone instrument with proper 





Fig. 1: Circuit diagram of STD/Local Bar. 

PARTS LIST 

Semiconductors: 

IC1 C 1)4093B quad 2-inpul NAND gates 

1C2 CD40P decade counter 

II AC187; AC127 npn germanium transistor 

T2 BC148B npn silicon transistor 

L)1,1)2 - IN4001 rectifier diode 

D3, D4 - DR25/ DR50 germanium diode 

D5 . 12V. 400mW /ener diode 

Resistors (all Wwait, +5% carbon): 

RI 220-kilohm 

R2 I-megohm 

R3. R6 10-kilohm 

R4 22-kilohm 

RS 22-ohm 

Capacitors: 

Cl 0.22pF ceramic disc 

C2 5pF. 12V electrolytic 

C3 - I0/»F, 12V electrolytic 

C4, C5 - O.IpF ceramic disc 

C6 2000mF, 12V electrolytic 

Miscellaneous: 

Si - 3-way auto ignition switch 

RLI — 9V, 250-ohm relay 

BATT. - - 9-volt. Eveready 216 battery 

- PCB, 1C sockets, enclosure, banana socket, 
connecting cable, flexible wires etc. 

at the clock input (pin 14 of 1C2), thereby advancing the 
counter output by one decimal number. The time constant 
R2 Cl is so chosen that during inter-digital pause Vin falls 
below LTP and dock input of 1C2 becomes high, thus facili¬ 
tating the operation of 1C2 for the next digit of telephone 
number. 

Tl is used for resetting the counter. Whenever the cradle 
switches are pressed, base-bias to Tl is removed and reset 
terminal of 1C2 goes high after a short delay (due to time 
constant R3 C3) which is used to prevent resetting of 1C2 to 
zero during dialling, ultimately resetting 1C2 to zero. 
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In India, the minimum total number of digits for STD is 8. 
Hence when this device is switched to STD OFF, LOCAL 
ON position, upon the dialling of 8th digit, DDO Q8 of 1C2 
goes high which in turn energises the relay. The relay then 
disconnects the telephone temporarily for a few seconds and 
again connects it to the exchange after 1C2 is reset to zero 
due to removal of bias to Tl. Since this operation is similar 
to the operation performed by cradle switches, dial-tone is 
heard on the ear-piece. 

One may think that this operation may be performed at 
the lower digits of the telephone number itself. But this is not 
possible in the STD OFF, LOCAL ON position since the 
telephone is barred for local calls too for cities like Bombay 
and Delhi which have as many as 7 digits for the local 
numbers. 

In STD OFF, LOCAL OFF position, similar operation 
would take place when the second digit of telephone number 
is dialled. 

In the STD ON, LOCAL ON position T2 will be com- 
pietly isolated from 1C2, thereby enabling the subscriber to 
dial without any bar. During incoming calls every ring gene¬ 
rates a pulse to appear at the clock input of 1C2 but during 
interruption of the ring, DC on the telephone line is absent, 
Ti is cut-off and so 1C2 is reset to zero. Thus during the 
incoming calls, the maximum pulse possible is one, which is 
well below the required number of pulses for the operation 
of this device. 

D2 in series with R4 trickle charges the battery used to 
improve its working life. C4 and C5 are the decoupling 
capacitors which must be mounted close to pins 14 and 16 
and ground terminals of IC1 and IC2 respectively. C6 pro¬ 
vides sufficient delay for the release time of relay so that the 
exchange switching systems reset and restore the dial-tone. 











Fig. 2: Actual Siie PCB layout for STD/ Local Bar. 



Fig. 3: Component layout for the PCB. 


Construction 

The prototype is assembled in a general-purpose 1C 
board. However, the suggested PCB pattern is also given 
here, lor switch SI, :sn automobile ignition switch with 


three positions is used. Such a switch proves useful because it 
may be put in the position desired and the key removed. The 
prototype is housed in a verobox of size 154(L) * 85(W) * 
40(H) mm and battery of type Eveready 216 is used. □ 


WANTED: MANUSCRIPTS 

FOR INTERESTING BOOKS ON ELECTRONICS 

EFY is embarking on a programme of regular books production. 
The hallmark of EFY’s endeavour would be quality—rather 
excellence! Excellence in material, excellence in production and 
excellence in their distribution. 



Do you think you have the genes to make a name in the field of 
electronics ? 


Vps! 

Ftyjp don't waste time. Get in touch with us with your idea$ and 
ymfirbio-data. 
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Quality 

As a scientist you understand 'Quality.' That 
undefineable something which can't be spelled out in 
hard technical specifications, but Is felt Immediately by 
Its presence. Quality Is what separates the great from 
the mediocre. 

At Scientific, quality Is a commitment, reliability is built 
in, and performance is guaranteed. All Scientific 
oscilloscopes ere built with the greatest of care for the 
smallest of details. In order that they may perform 
truthfully year after year. At Scientific, we believe in 
the spirit of science, and know that great products can 
not be created through Indifference. 

We are sure you will value the quality of our two hew 
20 MHz Dual Trace Oscilloscopes : HM 803 and HM 804, 
additions to the trusted and time-proven HM range of 
oscilloscpes. These sleek new low-tine portables 
incorporate the latest In international product design 
with features never available before In their price 
range. For more details, write today. 



actantH: 


DIGITAL STORAGE 
OSCILLOSCOPE 
HM 208 



* Two identical 20 MHz Channels 

* Max. sensitivity 1 mV/cm 

* Max. clock rate 20 MHz 

* Dual Trace with individual store facility 

* Roll mode for very slow observation 

* IEC or IEEE 488 

HAMEG'S New Digital Storage Oscilloscope Type HM 2OS 
can be used as a normal 20 MHz real time scope or as 
a digital storage scope, featuring 20 MHz display rate 
Maximum Y Sensitivity upto 1 mV/cm and X sweep with 
10 times magnification upto 20 nS. This scope has a 
very comprehensive trigger facility In both normal 
and storage operation. 

Extremely low frequencies can be stored where the 
waveform is no longer Indicated by a moving dot. 

In 'Roll' mode, HM 208 functions similar to a 
chart recorder. 

A special background memory provides the possibility 
of storing a reference signal, while another signal 
occupies the main memory with equal resolution. 

In attractive sleek Low Line design, this feature 
packed storage scope is an ideal choice for wave form 
analysis in Mechanical Vibration, Pressure, 
Seismographic, electrical transients and many other 
applications. 


created in the scientific spirit. 


Manufactured by: 

SCIENTIFIC MES-TECHNIK PVT. LTD. 

Formerly known as: SCIENTIFIC INSTRUMENTS (INDORE) PVT. LTD. 
B-14,>ologround, industrial Estate, Indore 4S2 003 
Telephone: 31777, 31778; Cable: SCOPE, Telex: 0735 267 

Customer Service: Bombay, Bangalore, Calcutta, Delhi. Hyderabad, Madras, 


MANUFACTURED BV 

Hameg GmbH WEST GERMANY. 

SOLE AGENTS IN INDIA 

Scientific Mas Technik (P) Ltd., 
B-14, Industrial Cstata, INDORE-452 003. 
Phon# : 31777-7S Tsiex ; 073S-2S7 
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Announcing 
The Easy To Use 
Automatic Coil 
Winding Machines 



TANAKA brings you the finest in 
single, and multiple head (8x2). 
spindle and flyer type wire winding 
machines and coil tape wrapping 
equipment. All our Tanaka winding 
machines are microprocessor con 
trolled to eliminate cams and 
gears - to make set up and 
use easy. 

We can wind wire sizes from 
0.02 - 2 mm with turn accuracy 
of + 0 T And our microprocessor 


makes sectional, pyramid 
and layer windings easy. 

Some General Specifications 
Spindle Speeds — up to 
10000 RPM, Winding 
width — up to 80 mm. 

Three control units 
available depending on the 
complexity required in coil 
patterns. 

Call or write us today for 
the finest in automatic wire 
winding technology! 



Manufactured By: 

TANAKA SEIKI CO., LTD. 

11-18, Mita 5-Chome, Minato-ku 
Tokyo, JAPAN 
TEL: 452-2201 
TLX: 2422459 TANAKA 


Agent in India: 

KADIMI INTERNATIONAL 

7-A, Connaught Placa, Kashi House 
New Delhi-110001 (INDIA) 

TEL: 345364 

TLX: 31-5172 YUKT IN 
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AUTHORISED STOCKISTS 


ALLAHABAD 

□ Allahabad EMctrlcd & Electronic* 
533, Nehru Nagar, Jalkutl. 
Meerapur, Allahabad 211003 

AHMEDABAD 

□ Radio Electronic* 

Opp. Oulabbai Ho*pltal Bldg., 
Reliet Road. Ahmedabad 380001 


BAROOA 

□ Mandar Electronics 
Ganeshwadi, 

Behind Khanderao Market 
Beroda 390001. 

Phone 554142 
Gram: PENTAGON 

BOMBAY 


Phone 388536 
BANGALORE 

o Bangalore Electrical and 
Electron tea Co 
122, 1st Floor, 

. Sadar Plrappa Road 

Bangalore 560002, Phone 
Gram: BELCAP 


n Precious Electronics 
Corporation 
Chotam Building, 

52 C Proctor Road. 
Grant Road (East) 
Bombay 400007 
I Phone 367459, 389478 
Gram: DEtPTILAMP 
a Electramark 
304 Lotus House 
33-A, New Msrlne Line* 
Bombay 400020 
Phone 264203. 291021. 
291529 

Gram MARKLECTRO 
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CALCUTTA 

u General Radio Company 
6 Madan Street 
Calcutta 700072 
Phone 271368. 277194 
Gram WAVELENGTH 
021-2360 

□ Electronic Components & 
Systems 
32 E*ra Street 
Room No. 416, 4th Floor. 
Calcutta 700001 
Phone 277351 
Gram: FLASHER 
DELHI 

a Indian Technological 
Products 
Flat No 305-306 
Bldg No 35-36. 

Nehru Place, 

New Delhi 110019 
Phone 6412562, 6418464 
Gram, INDIAS BEST 
031-3189 
o Dewan Radios 
1681/28, Bhsglrsth Palace 
Chandm Chowk, 

Delhi 110008. 

Phone 235190. 235849 


HYDERABAD 

u Shllpa Electronics 
107 Parklane. 
Secunderabad 500003 
Phono 73792 
Gram' SHILPA 115-568 
INDORE 

□ Atlas Salas Agencies 
18/2 Siyagsnl 
Indore 452001 
Phone 33112. 

JAIPUR 
D El Tronic* 

87, A Dhuleshwar Garden 
Jaipur 302001 
Phone 85730 

KANPUR 

□ Everon Associates 
18/179. 1st Floor 

Opp Phool Bagh. The Malt 
Kanpur 208001 
Phone 52382 


KOTA 

□ Chmbal Electronics 

4 C 16 Housing Board 
Colony, Talwadi. 

Kota 324005 
LUCKNOW 

□ Artak Enterprises 

14 Canionmenl Road, 
Opp Shilpi Cinema 
Lucknow 226001. 
Phone 42945 
Gram: TEKSALE 
MADRA8 

n Texonic Instruments 
Post Bo* No. 3746 
9, Athipattan Street 
Mount Road, 

Madras 800002 
Phone 844405. 644112 
Gram ZENERS 
a Precious Elactromes 
Corporation 
9 Athipattan Strtet 
Mount Road, 

Madras 600002 
Phono 842718 
Gram, DEEPTtLAMP 


STOCKISTS REQUIRED FOR UNREPRESENTED CITIES 


POONA 

n Nageth Electric & 
Electronics Corp 
476 Budhwar Path 
Pune 411002 
Phone 447333. 
o Tno Radio 5 
Electronics Corpn 
468 Budhwar Peth 
Pune 411002 
Phone 447129 
TRIVANDRUM 
a ACE-Indie 
T.C. No 1/978 
Bank Colony Road 
Kumarapuram 
Tnvandum695011 
Phone 65336 
Gram ANOORIND 





MAKE WAVES WITH "SYSTRONICS" OSCILLOSCOPES 



MODEL 60S DM 

* Compact H95 * W235 x D260 mmi 

* Light Wsight 3 Kg (Approximate) 

* Dual Traca. DC - 5MHz 

* 5mV/div to 20V/div in 1.2.6 Sequence 

* 300 mS/Div to 0 2 pS/Div Sweep Speed 

B Ideal for Service/Installation/ Erection Engineer* 


MODEL 520 

• Versatile & Inexpensive Consider The Plug Ins 
Available 

• 5Y12 Dual Trace, DC - 20 MHz 

• 6PS2 Dual Trace With Triple Power Supply For TTL 
And Op.Amp ICs 

' 5Y4 Four Trace 

• 5Y7 Low Noise High Sensitivity (20 pV/DivJ 
Differential Amplifier 

• 5FC1 Single Channel With 100 MHz Frequency 
Counter 

1 6DM1 Single Channel With 3* DMM 

• 6Y22 Differential Amplifiei For Power Line 
Engineering Applications 

Choose other models from a wide range. Portable or 
Laboratory Plug Ins or Stand Alone, Band Width 
6 MHz to 50 MHz, Single. Dual, or Four Trace, 

TV Line. Frame or Mains Trigger. Frequency Counter. 
Digital Multimeter. Power Supply or 
Curve Tracer Option. 


505/S. 505/D - Stngle/Dual Trace 5 MHz 
510/D - Dual Trace, 10 MHz 

516/S, 615/D - Single/Dual Trace 15 MHz 


516/D, 625/D - Dual Trace with Delay Line 
15 MHz/25 MHz 

660/DP - 50 MHz, Portable Dual Trace 

Other Plug In ModelB - 35 MHz. 50 MHz 


SYSTRONICS i 

Mmuwipp 89*92, Industrial Area, P O Naroda J 

uluIttUrauu Ahmedabad 3B2 330 ft 


MUST FOR ELECTRONIC INDUSTRY. 
REPAIRS-SHOPS & HOBBYISTS 


Diamond 

Desoldering Pump: 

Sucks the molten solder Instantly. Increases efficiency 
In PCB assembly work, fault finding and repairing Jobs. 


Threseal 




Features: 

• Sturdy durable construction 

• Teflon nozzle assembly 
available as spares. 

• Ex-stock delivery 

• Economically priced. 

• Regularly exported to U.K., 

W.Germany, Singapore, USA etc 

Trade and Export Enquiries. 

N Industrial Electronic 
yJSSEJ & Allied Products 

1423, Shukrawar Peth. PUNE 411002 (India) 
; Telephone: 446241. Gram: SEFOTAKE 
IfBlex: 0145-333 MCCI-IN-Via SEFOTAKE 


Adhesive 

Fast Bonding Triple Action Adhesive for: 

• bonding wood, leather, rexine, cloth, 

• locking nuts by sealing threads, 
rubber, metal labels etc, 

• stopping leakages 
in gaskets, taps, roofs, 

tins and drums 



Distributors 

Precious Electronics Corporation 

• 52-C Proctor Road,Grant Road(E) 
BOMBAY 400 007. Tel. 367459. 

• SAthipattan Street, Mount Road, 
MADRAS 600 002. Tel. 842718. 


Sales A Agencies 

3575 Netaji Subhash Marg. 
New Delhi 110 002. 

Tel. 270563. 

General Radio Co. 

6 Madan Street. 

Calcutta 700072 Tel.27-1368. 
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Most people have heard parrot bell or bird bell It produces 
sound as that of parrot repeatedly The circuit described here 
uses a timer along with the 'parrot' circuit to produce a very 
pleasing sound, as that Of parrot or bird Repetition rate of 
sound is automatically varied due to the timer circuit I his 
circuit will cost about Rs 50 only Power consumption for 
this circuit is 15 mA at 6 volts. 



Pin 2 of 1C 555 is connected to relay RLl’s terminal A. 
Terminal B of the relay is connected to ground, and relay 
terminals K and L are connected to two opposite terminals 
ot the driver transformer XI, 

As soon as switch SI is pressed, relay operates for particu¬ 
lar time interval. This opens the opposite two terminals of 
the driver transformer and changes repetition rate of sound 
of the parrot bell After one to three seconds, the relay will be 
m off state and thus short the two terminals of driver trans¬ 
former and again change the repetition rate of sound of the 
parrot bell circuit. Preset VR1 may be adjusted for a varia¬ 
tion m the sound. 

Repetition rate can be changed as per choice by replacing 
capacitor C3 with another value. The effect of using center 
terminal of driver transformer should also be observed 


(During evaluation of the circuit in EFY lab, it was 
observed that changing the value of C3 to 100nF and con¬ 
necting a M'-ohra resistor in series with the speaker produced 
a parrot sound. And repetition rate of the sound 
changes wish alight variation in DC supply voltage.) 

7T 4 , ' * PROF. R.V. DHFK.ALE 

441a* to 14-line 


4'.' t iV 


a tc mi, mi 
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74154. IC 7441 and 1C 7442 are-Wine to 10-line decoders. 1C 
74154isa Wweio 16-line decoder/multiplexer 
Whenever the design needs 4-line to 16-line decoding, the 
expcri$$ater ii forced to use 1C 74154 as there is no other 1C 
available in the market. The cost of 1C 74154 is Rs 60 to 70, 
which is rather htgh compared to the cost of normally used 


D 


i 7 












f 

ICs, Hence it is well justified to use a low-cost circuit for 
4-line to 16-line decoding in the place of IC 74154. 
r The circuit described here uses three TTL ICs. Though a 
It bit more of wiring effort is involved, the saving in terms of 
/cost is considerable. The circuit should cost about Rs 25 
' only. (Rs 20 for two numbers of 1C 7442 and Rs 5 for 1C 
"7400). 

i Circuit shows the wiring of two 1C 7442s to obtain 4-line to 

1 16-line decoding function. 1C1 decodes the 4-bit input in the 
conventional manner- -from 0 to 9. For inputs beyond 9, all 
fthe outputs of 1C I remain high. All the outputs of 1C2 
'remain high for inputs from 0 to 9. Inputs beyond 9 are 
decoded by 1C2 giving outputs (LOW) from 10 to 15 on pins 
3 to 7 and 9. The drive logic for IC2 is provided by 1C3. The 
truth table for the circuit is also shown. 

T.K.. LOKABHIRAM 

Digital Combination Lock 

There are several types oi combination locks available but 
most of them are mechanical. Here is a digital electronic 
Combination lock which is much more reliable than the 
readily available mechanical combination locks. One can 
open a mechanical combination lock by trying again and 
again. But this electronic combination lock gives only one 


chance to open it as it includes an alarm and an auto-cut-off 
system. 

One has to close four switches in a definite sequence to 
open the lock. (In the circuit shown here, the switch closing 
sequence has been pre-set as SI, S2, S3 and S4respectively.) 
In case a wrong switch is closed, i.e„ if this sequence is not 
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followed strictly, the alarm will start ringing and alert eve¬ 
ryone nearby. Tile alarm Drill continue until the stop switch $1 
is pressed. And the lock will not open even if the right 
sequence is followed immediately thereafter This will defi¬ 
nitely scard away any thief. 

The circuit t$ built with four SN7400 NAND gate ICs. 
These TTL ICs are cheap and easily available in the market 

The truth table is also shown. By using K-map, we get the 
logic function _ __ 

F = A.B(CtT5) + TJ.C.D 

Here it is evident that there are five combinations of inputs 
for which output becomes *1*. That means for these combi¬ 
nations, the alarm will not ring. 

The four SN74G0 ICs may be soldered on a veroboard and 
connected as shown in the circuit diagram. Four input cords 
with jack pm on one side are needed. The jack puis should be 
of different colours. Switches SI a, S2a, S3a, S4a and Sib, 
S2b, S3b, S4b are ganged respectively. Switches Sib, S2b, 
S3b, S4b are in series with relay RLI which opens the lock 
Different identification numbers (or letters) may be put on 
all the switches 

The output is available at pm 3 ot 1C3. The SL100 transis¬ 
tor activates the relay as soon as it gets an input at us base. 
The flip-flop built by NAND gates N12 and N13, once 
activated, remains tn the same state. Hence Ti and RL2a!so 
remain active untif switch SI is pressed. The alarm will con¬ 
tinue to ring and relay RLI remains disconnected from the 
mams. 


The power supplyxircutt is also shown m circuit diagram. 
A 230V/12V, 500mA power supply transformer and IC 7805 
voltage regulator have been used to get a steady SV DC 
supply. When activated, the alarm gets connected to 230V 
mams. Total cost of the unit is around Rs 85. 

N1LANJAN BHOWMIK 


Automatic Brightness Control 
for Seven-Segment Digital Displays 

Here is a circuit which exercises automatic brightness con¬ 
trol on LED displays of digital clocks, and for that matter on 


100 



Mf.2: 



any seven-segment display unit depending on the ambient 
lighting conditions. 

The basic principle underlying this circuit is the 'on-off 
control’ method of regulating the voltage and hence the 


brightness. The relationship portraying this is given by* 

Vout=ViN__I°"_= VD 

Ton+Totf 


where Vout— average/ DC output voltage 
Vin -input voltage 
D - -duty-cycle 










Ion -time when Voui=Vin 
Toil time when Voui =0. 

As seen from the equation above, one can control the 
average DC voltage and hence brightness by varying the 
duty cycle 

To implement this idea, 1C S5S as chopper and an LDR to 
sense the ambient light are used 

The circuit m Fig I is for common cathode displays and 
that in Fig. 2 lor common anode displays VR1 is trimmed 
for optimum display brightness under normal ambient light¬ 
ing conditions 

Besides brightness contiol, this circuit provides regulated 
output voltage over a wide range oi input voltages 

The mam advantage of this unit over the conventional one 
is the (eduction in mean display current and power dissipa¬ 
tion in the series-pass elements of regulating units as the 
voltage is bucked from a fairlv high voltage to the required 
display voltage 

The circuits shown above are capable of delivering cur¬ 
rents upto 200 mA However, this capability may be 
increased using higher current handling transistois in place 
oi the existing ones 

Fig 3 is an extension of the circuit it is a current driver 
coupled to a speaker to produce an audible clarion note 
when the alarm set time is executed 

P. JAYAVARDHANA KR1SHNAN 


A Household name in Eastern India 
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TV SIGNAL BOOSTER 


OCT CRYSTAL CLEAR 


RECEPTION El 


Requires 

Dynamic 
distributors for 
south/west India 

Get in touch with us 
and we will be 
with you 

Manufactured by: 

GUPTA 

INDUSTRIES 

45, GAUTAM NAGAR 
NEW DELHI-110 049 
PHONE: 667446 



FOR THE FAST GROWING WORLD OF ELECTRONICS 


OFFERS 

(Under Licence, Multicore Solders Ltd. U.K.) 

For Wave Soldering For other soldering applications 


•Solder Sticks 
•Foamflux WS-31 
•Thinner, WS-71 


• 5-Core solder wire-resin cored 

• Solvent Cleaner, WS-22 
•Solid solder wires 

• Solder wires with different fluxes 


We can also offer from our Principals range: Wave soldering machines, Reflow solder equipment, Lead 
Wmmer^Vapour phase soldenng equipment and Sokferability Tester-to speed up production and ensure 


Enquines to 

BT SOLDERS PRI\ 

37/4, Cunningham Roed Cross Bangs 


PRIVATELIMITED 

toss Bangalore-560 OSZfTel: 76770) 








widens your choicd 
in the “D” Series 
Subminiature 
Rack & Panel Connectors 

In collaboration with Souriau-Franco 

Specialty designed for state-of-the-art high density pa c kagi n g 
where compactness and lightweight 

are prime requirements - in Defence, Data Recessing, Telecommunications, Instrumentation 


Technical Specifications 



1 No of contacts 


2 Current rating 
per contact 


3 Oontact resistance 


M 


75Aat20°C 



B 9 




7 Termination 


8 Mounting 


254mm/204mm 


or DA? 


Solder bucket/Angled 




Rlgld/Roat 



Other products In the O/E/N range include a 

comprehensive line of Edge connectors, and Standard and Reverse and Half Euro connectors 

WHIR Ce e e e ri e re Hi 

tegd I Marketing Offloe: VytttojMk No. 2, 

^ KSK* ot» T etephone >* M *“ 


383709 



Foolery ElectrogrtP.B No I.Mutorlthuarthy-682314 

*W» ma k /f election! l wmk 




27*7361 


004 Tel 364016.358537 
Bsntronlr Cnmnonnii ■ 


































VARITRANS 



CONTINUOUSLY VARIABLE 
AUTO TRANSFORMERS 

TRUSTED NAME FOR THE CONTROL OF 
VOLTAGE, CURRENT. POWER, 

HEAT, LIGHT. SPEED. 

Available in current ratings from one ampere to 
Hundred amperes Single/Two/Three phase; 
air/otl cooled Conforming to IS 5142-1969 


ELECTRICALS 

PO Box 16?? 1 MWA6AON BOMBAY 400010 PHONtS *617477/80/60/8517148 
GRAMS LUMINOUS TELFX 011-5104 


r _ 

METALLISED POLYESTER 


& POLYCARBONATE 
CAPACITORS 

Range 

0001 mid lo 10 mid 

Voltage 

63 VDC 10 1000 VDC 

Tolerance 

1,2,5& 10% 

Specification 

Authorieed Dealera 

JSS 50204 & IEC 384 

Ahmedabatf 

M/s Chotaial Doehl 

Bangalore 

Aaren Agencies 

Amar Radio Cerprn 

Bombay 

Sangeete Elaeiranies 

Apex Electronics (B) P Ltd 

Naaz Trading Corporation, 

Calcutta 

General Radio Co 

Naresh Radio Corporation 

Delhi 

Stnd Elaetronica 

Hyderabad 

Aradhna Electronics P Ltd 

RLC Electronics 

Madraa 

Kay Radio Corprn 

Sashasayaa Bros P Ltd 

Puna 

Angel Electronics 

Unistar Enterprises 

DESAI ELECTRONICS P. LTD. 

6HORPADE PETH. SWARQATE. PUNE 411 002 

Oram. DECTRONIX. PHONE 44B148 
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looking for 
import 
substitute 
for this bulb? 



jmt loim ill the I imp. nuih in an unusually large number of types 
faunas and coine euhrr wur ended nr based to fit m any available 
holders in tin market It may be just what you need tsr an earning 
or a New Pioin t A liw minutes with nur i ataloguc for what you are 
•celling, will icriamly lonvinct you So, why not get out catalogue. 
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kwaflty BULBS 

Miniature a Sub JSInlatiMo lamp SpaaMMa 


« RKTNCAL$ PVT LTD hmmiwp* inmw-m 

USTSMlNnea aa art Sasad t ai n . a «»asi-seoeaa.w— Mill 


FREE DOMONftTRATION OF 

KITS 

1 AMPLI DECK WITH 30 + 30 WATT STEREO 
AMPLIFIER 

2 STEREO AMPLIFIERS 7 + 7 WATTS 

20 + 20WATTS 
30 « 30 WATTS 

3 EQUALISER 

4 CLOCKS-TABLE, WALL- 

QUARTZ “ ' 

5. CONNECTION TESTER 

6. TRANSISTOR TESTER 

7 POWER SUPPLY , 

PLEASE VISIT ' 

BAJAJ BROS 

NO. 1A GANESH NIWAS, TARA TEMPLE LANE f 
LAMINGTON ROAD, BO«8AY-40000? ^ ■ 
TELEPHONE: 383086 


■ um a ww ware—wr' mm .u»*>\u»iyr«r,-.vrnwc* •«.< 























DC POWER SUPPLIES 


BUILT TO YCUR 
REQUIREMENTS, 
SHIPPED IN JUST 
FOUR WEEKS, 


8«ve time and effort by haying 
EJnova build your Power Supply 
systems tor you. Promptly and at 
reasonable cost even when you 
order only ONE 

Simply list the dc output voltages 
end currents you require, and 
determine the features and 
accessories (meters,controls, 
switches, handles, chassis eta) to 
bejn du^ dand mail us your 

We wM assign a Model Number to 
your Power System, and quote a 
firm price, if no unusual construction 
or components are specified, we will 
ship your system, completely wired 
and hilly tested, four weeks after we 
receive your order. 



ELNOVAPVTLTD. 

47, NewOkhla Ihdl. Complex, 
Phase II. 3cheme-HI 
Now Delft -110090 
Phone: 687626 , 

ORAM; •BM0VA66CT 1 


omrM PROMOTERS 
58, NahrujPtaoe 
* 110018 . | 


K- •! 


ripsep i 

'it h 

kuVufeu 5» « 


u - 



I 


i 

I 

I 



Lab and OEM 
rower supplies 
upto 3000 Watts 
In various voltage and 
j current ratings. 

I Write for our catalogue. 

i - 




When you must rely upon a great 
D.c. calibrator you cant do better 
than_:.. v MASIBUS UNICAL 



Mint NMIM 

• ante* of simulating or 
meatunng 7 AHSittanard 
ttiarmocoupM tvpa* and Pt-ioo 

rid m*e 

• aacroproceaeor bated unearned 
i design for long tarm muricv and 
< raaabMty 

• software controlled 
autqcaumatkm loop ensures 
long term accuracy 

• ww mea tu re t end d mui mo i PC 
mv ana mA 




a faewty for factory 
p rog ra mming to include two 
a ddiao no ) tMrmocoupwt t rtd 
typateoen at per cu s tomary 


• automatic taiaetatea cold 
junction compeneoMn ouatHn 
a neoaii or ppocwi ratnorgeoow 
battery operated 

d tottwo for field end 
Moratory work 


existing family of Maewui ox calibrator Mode* 1001 2cm 
20D1A and jcoiMOre tne "nrercddico by ueen 
wnu a t mo r m eeauring mv/mA, readying rigftt upto Vv oc and 
cMpaylng mem m ivwaw digit teoy tnay ara ttw •waraer 


cm or write tout for furtner detain MASIBUS ELECTRONICS 

Mas 00c (trace ounav anmadObad swan 
Mona »IM*i came maswus Odhav 


Now Delhi 110010 Phone 6437840 •UD AY INSTRU MENTS INTEnNATl6NAL.13Nk. 8eo<>nd Pose01 ■ Virt£wipomm~ Colony. 
Ayanavaram Madraa 800023 ’RESIDENT REPRESENTATIVES in Bangoioiw, Hyderabad 
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vwon of tne actual working temperature of the 
dp 0* to* aotoerlng Iron The temperature of 
«* bit can be varied from 120"C to 460*C 
Resolution «nei settablllty ya as high as 1»C 



SOUMMNO STATION 

Power unit is isolatad from mains which 
works on 84 V to avoid any voltage spika or 
magnetic Hold Tamparstura setting can also 
be done digitally 

Confer* Rsl/ance Electronics 67 Industrie/ 
Suburb, Ytehwantapur, Bangctare 96Q027 

tm WNTttWIi TN YMATOM 

Sdf hge developed high voltage Past Switch¬ 
ing Thyristors in its SPSi range Of 10 to IS 
amps 4V) current The inverter grade 8CR la 
available m the voltage range upto tsoo volts 
Vanw grid Vonu, with tum-off type range Of 10 
to IS iiaee. at applied voltages This fast thyr- 
fetor is available in TO-4« caalng as well as 



thirmal wise snurnm 

avert toughest thermoplastic insulation mate¬ 
rial Construction is made rugged through 
modem processes Unlike conventional 
mechanical strippers it does not require fre¬ 
quent adjustments for wires of different 
diameters and so i$ suitable for operation 
even by an Inexperienced operator it can 
strip wires pf a wide range of sizes ranging 
from 01 to 7 S mm diameter Strip-stop slide 
IS provided to adjust length of insulation to be 
stripped This provision facilitates uniform 
stripping where desired in production run 
Unit operates on 240V AC supply and thermal 
settings are provided so as to ensure that 
blade temperature is just sufficient to soften 
the insulation without disoolouration or 
burning 

Contact Sai Electronics, (A Div of Starch & 
Allied Industries 1, Thekor Estate Kurla-Kirol 
Road, Vidyavlhar (West), Bombay 400086 

TKM6S 

TRIAC, acronym tor Triode (three electrode) 
AC semiconductor switch, is triggered 
into conduction by a gate signal in a 
manner similar to the action of an SCR Tnacs 
era available In current ratings up to 100 amps 
and voltage up to 1200 volts with various her¬ 
metic metal packages These can block vol- 
tagea in either direction, conduct ourrent in 
either direction and pa triggered in either 
direction by poaitlve or negative gate signals 
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above rating is also Irises are being manufactured with high- 

iftteWlito silicon chips Mttnt high dv/dt 
mSjmm, ibw Mritotong lobl, tow thermal on- 
mange bind special teaflng of |ga« Vat, dv/dt, 
Mjty tjm w togy longer (He Md high reliability 

tipi mwtEP, Hbubt mmmm hi 4 &r- 
s£w}:$b* r«2, jiim&r, Bomb )|y 
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uhxsvstim 

sinewave inverter a sophisticated battery 
charger and an electromagnetic changeover 
relay The basic function of this UPEX system 
is to supply continuous (no-break) power to a 
telex machine and its accessories Normally 
the power to the telex machine is supplied by 
utility mains supply However when it fails 
the user loses the number obtained with 
great difficulty and prolonged dialling and 
also wastes a lot of time to obtain the link 
again 

UPEX switches over the supply to the 
machine on the inverter, which takes full load 
of the machine without loosing a single letter 
of the outgoing or incoming message 
Contact Spectron Sales & Service Pvt Ltd 63 
Bharatkuni No l Lrandvane Puno 411016 


PRINTING-CUM-LABEUIN6 
MACHINE INKS 

Suvichem Inks manufacture ink for hand-held 
piintmg-cum-labelling machine to be put in 
foam pads which constantly ink the number¬ 
ing wheels The ink penetrates the pad and 
the pad stays moistconstantly The ink is app¬ 
lied on the smooth surface and not on porous 
surface Available in black colour Precision 
recording Inks pad inks metal marking inks, 
carton marking ink and ink sacs are also 
manufactured to meet the diversified Indian 
market Many of the inks developed are 
Import substitutes 

Instrument felt pad ink is used for recording 
In those instruments where felt is used to 
absorb ink m place of Ink bottle or ink cap¬ 
sules The ink is indelible and stays for long 
although it dries on paper Immediately The 
Ink la available in red, green, blue, black, 
violet and Orange colours 

Ink Sacs m Pvc for recording instruments 
are eveitable in sizes as par customer require¬ 
ment and ate suitable tor Baileys (USA) and 
other records** They are available m differ¬ 
ent colours, vte, red, green, violet, orange, 
Aids, yettow, brown, purple, etc 'Suvichem 
ntoordtflB ink fa used in these sacs and is 
jmjNfew in packings of 10/20 or 60 in one 
Jkfk, Art toe Ink Baca are individually packed 
iff ptaatteaert elosable baga 
Contact: Arm ente Mecs, SOI, Sheth 
, ptototott damns street, Haj Mahal Road, 
OkHmymm. 



MINIATURE TOGGLE SWITCH 

This switch is suitable tor electrical and elec¬ 
tronic instruments and equipment It is rated 
tar 2A-250V AC, with centre ‘Off position of 
dolly knob The main features of the switch 
are deep drawn brass casing which encloses 
the inside mechanism totally and thus pio 
tects it from dust and moisture, and moulded 
m terminals which keep the base absolutely 
free from ciacks and also eliminate the solder 



MINIATURE TOGGLE SWITCH 

flux contamination during soldering opera 
lion I he contacts aie made of copper The 
switches are supplied with mounting 
hardware 

Contact Swilchcraft, 54,55, Crescent Man¬ 
sion. Gamdevi Hoad. Bombay 40000/ 


ENCODER 

This new bncoder is an absolute position 
device, translating shaft positions directly 
into specitic binary numbets So loss of 
power will not result in loss of data Outputs 
are in binary, BCD oi gray code, duectly com¬ 
patible with the computer, requiring nosignal 
conditioning, buttering amplifiers, or squar 
ing circuits All models with 12" stroke length 
oi less have 256 counts to the inch Life 
expectancy is 10 to 30 million cycles 



This can be mounted directly on robots, 
milling machines dull presses, material han¬ 
dling equipment, and the like, because it is 
extremely rugged, and resistant to shock and 
vibration 

Contact. Al-Tronics International. 243. Di 
Cawas/i Hemusn Street, 3rd Floor. Bombay 
400002. 



INFRARED EXHAUST ANALYSER 


(CO) arid unburnt hydrocarbons (HC) in the 
exhaust of automobiles operating on petrol, 
CO up to 10 per cent and HC up to 2000 PPM 
can be measured with this analyser It is a 
light and portable instrument operating on 
12V automobile battery Fast response time 
and display on large back-lit meters makes 
measurement quick and easy A flexible 
probe ensures insertion in any exhaust pipe 
Altitude compensation switch is provided on 
the back panel 

Contact. A.T.E Pvt Ltd, Electronic Equipment 
Dtvn. 43. Dt V B Gandhi Marg, Bombay 
400023. 


ELECTRONIC ANALYTICAL BALANCES 

A&D Company. Japan has jus! introduced a 
new series of electronic analytical balances 
with capacities of 180g, 120g and 60g and a 
resolution of 0 1 mg They have an automatic 
calibration system that uses an internal refer¬ 
ence weight and a microcomputer with a non¬ 
volatile memory for exceptionally fast and 
easy calibration 



ELECTRONIC ANALYTICAL BALANCES 

The weighing chamber of these balances 
open on both sides and the top Other fea¬ 
tures include one-touch tare up to capacity, a 
liquid and dust-proof keyboard, a clear easy- 
to-read cobalt-blue display and under¬ 
balance weighing capability. 

Contact. Universal Htochemicals, Enzyme 
House. 6 Sathya Sayee Nagar, Madurai 
625003 


INFRARED EXHAUST ANALYSER 

The Infrared Exhaust Analyser manufactured 
t Electric Corporation, USA quickly and 
jfy measures the carbon monoxide 


12-BIT DAC AND VOLTAGE REFERENCE 

A 12-bit Digital-to-Analogue Converter 
(DAC) and a precision Voltage Reference 
irom Analog Devices are the first such devi¬ 
ces to be listed on the Defence Electronics 



12-BIT DAC AND VOLTAGE REFERENCE 


Supply Centre (DESC) Qualified Parts List 
(QPL) which guarantees standard device 
configuration, petformance and reliability 

1 he AD 562 and AD 584 undergo extensive 
quality conformance inspection (groups A, B, 
C and D) comprising electrical screening, 
mechanical testing ot the packaging, and 
1000 hours ot life testing. 

1 he AD562, listed on the QPL by JAN (Joint 
Army Navy) part number JM38510/12101BJC, 
ib packaged in a 24-pm ceramic DIP Two 
vorsios ot the AD584 are available both pack¬ 
aged m a T0-100 metal can package 
Contact C.H Krtshnan & Associates Pvt Ltd. 
KamaI theatre Building. Safdanung Enclave, 
New Dolhi 110029 


AN0R0B0TS 

ANORAD Robots are noted lot a variety of 
applications involving precision arid mcrea- 
mg productivity Automatic operation of work 
performing devices, numerically controlled 
placement of component, operational dexter¬ 
ity to manipulate an 1C chip or large loads are 



ANOROBOTS 

some of the features ot Anorad robots. 
Contact. Echbee Corporation, Kamer Bldg, 
38 Cawasp Patel Straet, Bombay 400001. 


STATIC CONTROL PRODUCTS 

Vermason Limited, England offers a wide 
range of conductive materials and products 
for the protection of electrostatic sensitive 
devices from unwanted static charges in 
assembly, test and inspection, storage and 
transport and repair or replacement on site. 

To minimise the risk of static damage to 
devices used in electronics industry, special 
handling areas (SHA) are essential. All arti¬ 
cles and surfaces in the SHA must be conduc¬ 
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STATIC CONTROL PRODUCTS 

tive to ensure that all items remain at equal 
potential. All Vermason anti-static products 
are electro-conductive, are not dependent on 
humidity or othet climatic factors for their 
effectiveness and aie permanently conduc¬ 
tive for the life time of the material 
Contact. Electronic Control Components & 
Devices. 5, Mangoe Lane, Calcutta 700001. 


THERMAL-RIBBON TEMPERATURE 
SENSOR 

Thermal-Ribbon Temperature Sensor con¬ 
sists ol a wirewound resistance element or a 
thermocouple junction laminated into a flat 
configuration between thin layers of flexible 
insulation The response time is much less 
than the conventional RTDs and the sensoi is 
ideal for mounting on to surfaces for tempera¬ 
ture measurement. It gives fast accuiate sens¬ 
ing of air, gas, liquid or surface from -328 n F to 
*500"F 



THERMAL-RIBBON TEMPERATURE SENSOR 

It finds application in ovens, motors, com 
puter memory planes, process pipeline, medi¬ 
cal instruments, refrigeration, electrical 
components and equipment. They can be 
supplied with platinum, nickel, copper 
nickel-iron, RTDs or as E, J, K and T 
thermocouples. 

Contact: Goodwill Cryogenics Enterprises. 
213 Nirman Vyapar Kendra, Sector 17, Vashi, 
New Bombay 400703. 


80LDERIN6 STATIONS 

Litesold's temperature controlled soldering 
system uses a special 5-transistor and op- 
amp circuit. The power unit provides a con- 
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trolled low voltage DC supply to the plug-in 
light-weight soldering iron, in response to a 
thermocouple sensor located inside the bit 
Spiking, RFI, hum and magnetic effects are 
totally avoided The metal power unit case 
and soldering iron shaft- are earthed for 
screening and static elimination 



SOLDERING STATIONS 


400009. 


LEADLESS CHIP TANTALUM 
CAPACITORS 

STC Components Group, UK launched their 
new range of Leadless Chip Solid Tantalum 
Capacitors series TAO TAQ has been 
designed for use in thick film circuits and for 
direct mounting on to PBCs. They are fully 
encapsulated and very resistant to damage 
and moisture. The terminals are tin/lead 
coated and suitable for attachment by dip or 
reflow soldering. Their small size allows best 



Temperature selection, between 180‘ C and 
400"C, isdone by potentiometer or by tamper¬ 
proof selector plugs Soldering irons are 
interchangeable without recalibration 
Contact. plyTech Services, f-96, Greater 
Kailash-ll. New Delhi 110048 


HELIUM-NEON LASERS 

Melles Griot, Holland offers zero-leak hard- 
sealed lasers with patented symmetrical 
cathode design that gives exceptional point¬ 
ing stability Operating at 632 8 nanometers 
(red) wavelength, they are provided with 
brewster window options and give 0.5 mW to 7 
mW polarised/unpolarised output power 
Depending upon application, a choice can 
be made between bare plasma tubes and 

Laboratory 
Lasers and 
Accessories 



HELIUM-NEON LASERS 

packaged laser heads, with packaged power 
supplies or modules and self-contained 
models. 

Contact: Jainsons Engineering and Electron¬ 
ics Corporation, P.O. Box 5245, Bombay 


LEADLESS CHIP TANTALUM CAPACITORS 

use of circuit board area, and their format 
makes them ideal for automatic assembly 
TAQ is available in the voltage range6.3Vto 
35V and capacitance 0.1|iF to 100pF 
Contact: Jost's Engineering Company 
Limited, 60, Sir P M, Road, Port, Bombay 
400001. 


AUTOMATED OSCILLOSCOPE 
CALIBRATION SYSTEM 

F’PM Compucal Series 2000 Automated 
Osclloscope Calibration System calibrates 
all measurement parameters of all types of 
oscilloscopes up to 1 0 GHz bandwidth, both 
real time and sampling versions. The system 



AUTOMATED OSCILLOSCOPE CALIBRATION SYSTEM 
is provided with all necessary hardwares and 
softwares, depending on required measure¬ 
ment specifications of the users. 

Contact: Neotronics International, Post Box 
7754, Bombay 400080. 


BR00KTR0N ELECTROPLATER 

Brooktronics Engineering Corporation, USA 
is manufacturing Brooktron Electroplater. In 
this electrochemical process, the actual metal 
deposition (the thickness of which can be 
precisely controlled with tolerances of 
♦0.000050) is accomplished by usings brush 
on' action with hand-held stylus (anode) 
wrapped with an absorbant material, satu¬ 
rated with the plating solution. The cathode is 
the part which is plated. The system includes 






SR00KTR0N ELECTROPLATER 

a suitable Brooktron plater as the power 
supply. Brooktron plating tools and specially 
formulated plating solutions 
This has wide applications in the electronic 
field for printed circuit bciards repairs, 
besides several other important areas of 
applications 

Contact Professional Hadronic and Tele¬ 
communication Sen/ices. Assisi Nagar, Bom¬ 
bay 400043 


CENTRAL PROCESSING UNIT 

Force Computers introduces a new, no wait 
state', central processing unit at 12 5 MHz 
The 8YS68K/CPU 4 series of CPUs incorpo¬ 
rate the powerful 68010 virtua processor in 



CENTRAl PROCESSING UNIT 


addition to a direct memory access controller 
with up to 12o KBytes of on-board, high 
speed, static random access memory on one 
double Eurocard 

These features, in addition to others, posi¬ 
tion the SYS6HK CPU-4 products for use by 
professionals who demand high performance 
in their applications 

Contact. SPS 1 ethnical Electronic Pvt Ltd, 
157 Housing Board Colony, Gulbarga 
585103, Karnataka 


IMPACTLINE FLOW METER 

Sankyo Dengyo Co Ltd. Japan has deve¬ 
loped Impactline Flow Meter (or measuring 
flow rate ol bulk solids and powders, e.g., 
pulverised substances (coal), sluiries and 
fluids in a wide range of 0.5 kg/hr to 10.000 
tons/hr and with a high accuracy of 0.5 per 
cent 

Impactlme flow meter operates on the uni¬ 
que principle of measuring the horizontal 
component ol impact force, generated when 
the pulverised material or fluid under mea- 



IMPACTLINE FLOW METER 

surement falls freely on a sensing plate This 
force Is proportional to the instantaneous 
flow rate and is not affected by material adhe¬ 
sion on the sensing plate. The horizontal 
component of impact force is converted into 
an electrical standard signal through trans¬ 
ducers and microprocessors 
Contact. Toshniwal Industries Pvt Ltd, Indus¬ 
trial Estate, Makhupura, Aimer 305002. 


when hand-held or continuous use when the 
tool is used with its lock-on button, on the 
bench stand provided. 

Contact: The Eraser Company, Inc., P.O. Box 
4961/Oliva Drive, Syracuse, New York 13221. 


FREE KEYBOARD DESIGNER'S KIT 

Industrial Electronics Engineers Inc. (IEE), a 
leading manufacturer of electronic products 
is providing Free Designer's Kits to engineers 
involved in the planning and specification of 
custom keyboards and front panel 
assemblies. 

Each kit contains checklists, work sheets 
and a suggested reading list. A custom, plas¬ 
tic pickett drafting template is also included. 
It can be used to speed up the drawing of 



GLO-RING HEAT TOOL 

This Glo-Rtng Infrared Heat Tool incorpo¬ 
rates quartz encapsulated heating elements 
which open and close like a thumb and fore¬ 
finger, to encircle the work piece with instant 
infrared heat, variable in temperature up to 
1500“ F The interchangeable plug-in ele¬ 
ments are gold plated to focus heat towards 
the centre of the work piece The Glo-Ring is 
used in the electrical and electronics industry 
for applications requiring flameless heat, 
including heat shrinking, plastic tube bend¬ 
ing, soldering, adhesive curing, solder pre¬ 
forms, etc 



GLO-RING HEAT TOOL 

With the new !2Scm diameter elements, 
the infrared heat is concentrated in a small 
area, allowing the unit to be used on very 
small work pieces. The elements are available 
for either intermittent use in the Glo-RIng 


FREE KEYBOARD DESIGNER'S KIT 

standard or custom keycaps in a variety of 
shapes and sizes, and also simplifies keycap 
spacing. Additional cutouts on the template 
can be used for standard radii and screw 
heads, making it useful for general drafting 
and sketening tasks as well. 

Contact: Industrial Electronic Engineers Inc., 
7740 Lemona Avenue, Van Nuys. CA 91405. 


0IGITAL MULTIPLEXER 

MDB Systems Inc. announces a Digital Multi¬ 
plexer Family (DMF) of high speed expanda¬ 
ble multiplexer systems for Unibus and VAX 
computers. This provides significant perfor¬ 
mance benefits over other controllers such as 
the DZ and DH11, due to its capability to 
switch between DMA and programmed I/O 
SILO mode. 



DIGITAL MULTIPLEXER 


Short messages are sent direct via pro¬ 
grammed I/O mode, and there Is no DMA 
Iset-up time involved Longer messages ere 
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sent via DMA, • not broken up as in pro¬ 
grammed I/O mode. The total capability of up 
to 256 terminals is based on the utilisation of a 
29116 ultra-high performance 16-bit micro¬ 
processor. 

Contact: MDB Systems Inc., Corporate Head¬ 
quarters, 1995N. Batavia Street, Box 5508. 
Orange, California 92267-0508 


IBM COMPATIBLE ADD-ON CARDS 

The CPU-PC Main Board is a single computer 
board Compatible with the IBM PC. The main 
board houses a 16-bit 8088 CPU with a socket 



DISC DRIVE ADAPTER-FDI-PC 



MFB-PC MULTIFUNCTION BOARD 



Mr*-PC INTERFACE CANO 
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for the optional 8087 maths co-processor. It 
has a standard 128K bytes of random access 
memory (RAM) and the system can be 
expanded to 640K bytes, it has five IBM PC 
compatible ports for user interface. In addi¬ 
tion there is a fuiiy programmable RS232C 
interface and a parallel port with Centronics 
interface 

Contact: Multitech Industrial Corporation, 
266 Sung Chiang Road, 9F, Taipei. Taiwan, 
Republic of China. 


COMPUTER-CONTROLLED UNIVERSAL 
INDUSTRIAL TESTER 

All the benefits of microcomputer control and 
data processing are combined with mechani¬ 
cal components of proven ruggedriess and 
reliability in a universal testing machine Irom 
Britain. Incorporating a closed-loop tacho- 
feedback servocontroller and recirculating 
ballscrews, the MC3000 offers a maximum 



UNIVERSAL INDUSTRIAL TESTER 


force capacity of 30 kN in either tension or 
compression modes, and speed is infinitely 
variable from 0.5 to 500 mm/min. 

All functions are controlled from the com¬ 
puter which also provides full facilities foi 
processing test data. Software is available for 
tensile, compression and flexure testing. 
Direct force and displacement data and stress 
and strain data can be indicated in absolute 
units. A graphics capability permits test data 
to be displayed in the form of a graph. Out¬ 
puts are provided for transferring data to plot¬ 
ters and printers. 

Contact: None Instruments Ltd, 21/23 Park 
Road, Wellingborough, England NNB 4PW. 


BLUE ARC STRIPPER 

The MSS-205 Blue Arc Coaxial Braid Stripper 
cleanly severs the braid of shielded wires at a 
predetermined point, and fuses the individual 
strands of the braid together to prevent 
fraying. 



BLUE ARC STRIPPER 


To stupa braid, the wire end with ttie braid 
exposed is placed in the bottom electrode, 
and the 5-position power selector switch is 
set to the level desired to control the degiee ol 
severing, When the footswitch is pressed, the 
electropneurnatic controls automatically 
complete the stripping by use of high current, 
low voltage AC electricity The MSS-205 mea¬ 
sures 25 cm * 40.25 cm * 25 cm and weighs 75 
lbs, operates from a 220/240V, 50/60Hz 
power supply, and requires a 90 PSl air 
supply. 

Contact Rush Wire Shippers. P O. Box 4961, 
Townlirie Road, Syracuse, New York 13221. 


MINI-TERMINAL 

A touch-sensitive keyboard and an LCD win¬ 
dow are the external trademarks ot a mini- 
terminal presented by Siemens forttie 
microcomputer systems. It is virtually as pow¬ 
erful as a conventional tc^'rial with VDUand 
desk-top keyboard, CMOS devices are the 
mini-terminals internal trademark B0C31 
microcomputer, EPROM (up to a kB) and 
RAM (up to 16 kB) The unit allows program 



MINI TERMINAL 


sections to be transferred from the develop¬ 
ment lab to the place of application or 
amended there. The mini-terminal can be 
battery-operated for up to 8 hours. A second 
battery backs up the CMOS RAM. 

Contact: Siemens AG, Zentralstelle Uir Infor¬ 
mation, Posttach 103 D-8000 Munchen 1 
Federal Republic of Germany. 


COMPONENT LEAD FORMER 

The Model Arm-1 component head Former is 
a compact, bench-mounted, hand-operated 
unit desighed to cut and bend at 90°, axial 
components up to 2 watts. The unit is robustly 
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COMPONENT LEAD FORMER 

constructed to handle larger component 
leads with ease the sequential method of 
cutting and forming prevents axial toision 
and mechanical stress on the component 
bodv and loads The adjustable learning dies 
permit undetbcnding on components to pro¬ 
duce a lock-in tnntiyuratiori it desired 
Contact Wybar Llnctrunns PC) Box 4901. 
Vincont Olive, Syrm uyi. New York 13?? 1 


PRECISION TEMPERATURE 
FORCING SYSTEM 

T o meet the demanding requirements of com¬ 
pute! controlled test facilities, Thermorncs 
intioduces the Precision Ter, perature Forc¬ 
ing .System This versatile test system pro 
vides the test engineer with the capability of 
testing components such as integrated cir¬ 
cuits. hybrids and discrete devices at the 




PRECISION TEMPERATURE FORCING SYSTEM 

temperature extremes ot -70 C to *200" C 
directly on the autotester performance board 
This is a single stage mechanical refrigera¬ 
tion system ,110 LN2 or C02 required)'with 
microprocessor based control system and 
thermal fixture, and ts housed in a roll around 
chassis. This system heatsrcools devices by 
forcing a stream of temperature controlled air 
over the device to be tested 
Contact: Hindoo Corporation. Shiv-E- 
Numh'. 205-A. Dr Annie Besant Road, Worlm- 
aka, Bombay 400018 

FIBREOPTIC RECEIVER 

Hewlett-Packard Company’s Fibreoptic 
Receiver operates at speeds up to 150 MHz 



with low noise and high responsivity This 
serves as a low-priced alternative to metallic 
link for many applications in communications 
equipment, computers and other markets 
L.ow noise and high responsivity improve its 
performance The current which passes 
through the photodiode when no light is shin¬ 
ing on it, niesures a low 300 pA at 20 volts 
reverso bias This lowers ttie noise level of the 
eriliit’ receiver 

The low capacitance, 1.6 pF, improves the 
noise performance of the user's preamplifier 
circuit 



FIBRE OPTIC RECEIVER 

Hewlett Pakard has also integrated several 
microwave components previously used in 
counter manufacture onto a single hybrid 
GaAs circuit This has yielded two 
microwave-frequency counters the HP5350A 
and 5351 A. The counters measure 20 GHz 
and 26 5 GHz, respectively, with resolution 
better than 1 Hz. The counters’ sensitivity is 
rated at -25 dBm at 500 Hz to 12 4 GHz, -20 
dBm at 12,4 to 20 GHz, and -15 dBm at 20 to 
26 5 GHz The high sensitivity permits the 
counters to be used in applications where 
very low signal levels are piesent 

The Company's new microwave scalar net¬ 
work analyse^, the HP 8757A, incorporates 
operating and performance features to 
increase user productivity in traditional mea¬ 
surements of microwave components as well 
as in other applications 

The HP 8757A analyser, combined with a 
swept-lrequency signal source, microwave 
bridge and detectors, measures transmission 
and return loss from 1 0 MHz to 26 5 GHz in 
coax and to 40 GHz in waveguide (with provi¬ 
sions for still higher frequencies). 

Contact, Blue Star Limited, Band Box House, 
Prabhadevi, Bombay 400025. 

THUMBWHEEL SWITCH 

1 his 7000 series Thumbwheel Switch offers, 
in addition to its shielding properties, a com¬ 
pletely sealed contact area that is impervious 
to salt spray, dust and high humidity. The 
corrosion-resistant unit can be used safely in 
combustible or explosive environments and 
in ambient temperature ranges from -65° to 
*85° centigrade. Illumination lamps are 
replaceable without tools or soldering and 
provide illumination without glare in low 
ambient light. The 7000 series is available 
with PCB or cable termination. 



THUMBWHEEL SWITCH 

Altitude rated to 21,335 metres the light¬ 
weight switch (approximately 0 40 ounce) is 
ideal ioi aircraft oi shipboard applications, or 
wherever rugged, military-grade quality is 
called for 

Contact. EECO Limited, Trafalgar Way, Bar 
Hill, Cambridge. CB38SO England. 

CONNECTORS 

Alpha Wite Corporation, USA manufactures 
twist-on BNC and TNC coaxial cable connec¬ 
tors T hese connectors have one piece con¬ 
struction and provide an easy, dependable 
means of terminating coaxial cables. There 
are no loose parts in the connectors Rated at 
40 lbs they have a good tensile strength when 
properly installed No soldering or heating 
which could damage the connection, self 
centering design allowing the centre conduc¬ 
tor to easily enter the contact mechanism, 
centre contact eliminating vihiation or corro¬ 
sion interference, damage or loss are some of 
the special features. 

Contact: Krishna Agencies & Services Com¬ 
pany. P O Box No. 4106, Jayanagar, Banga¬ 
lore 560041. 

CRT MEASUREMENT PHOTOMETERS 

United Detector Technology has launched 
two more CRT Measurement Photometers. 
The first model is designed for laboratory 
applications. The standard system employs a 
photometric detector/filter head in conjunc¬ 
tion with special optics to achieve a 15° field- 
of-view. In addition, an optional reflex 
viewing module accommodates a variety of 
lenses that allow the instrument to measure 
areas down to a single pixel, or up to partial or 
full screen. To insure accurate and meaning¬ 
ful luminance measurements, spectral 
response is matched to the human eye, and 
electronic bandwidth is designed to correctly 
average the raster scan of CRTs. 

The second model is designed for manu¬ 
facturing and inspection use. It is a self- 
contained hand-held instrument that 
measures full-screen brightness. Featuring 
low cost and a compact, rugged design, it is 
expected to find wide use by quality assu¬ 
rance personnel on CRT production lines. 
Contact: Toshni-Tek International, 267 Kil- 
pauk Garden Road, Madras 600010. 
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MEASURING POINT SELECTOR UNIT 

The Manual Measuring Point Selector Unit 
UMGIOfrom Hottinger Baldwin Messtechnik 
GmbH, West Germany permits the simultane¬ 
ous connection of ten measuring points to 
any measuring amplifier Individual zero 
balancing can be carried out for each measur¬ 
ing point 

The UMG10 is very easy to operate, and any 
strain guage bridge configuration and induc¬ 
tive transducer can be connected As the unit 
does no require a power supply, it lends itself 
to mobile use 



MANUAL MEASURING POINT SELECTOR UHG 10 

Problem pressure measurements in vis¬ 
cous and tughty viscous media are eliminated 
by the Absolute Pressure Transduc 
ers. The transducers, which are suitable for 
measuiernents in gases and liquids, consist of 
corrosion-iesistant steel and can be over¬ 
loaded to ten times their nominal pressure 
without damage The measuring elements are 
equipped with metallic strain gauges using 
the latest thin film technology, and possess 
good zero signal stability Temperature 
effects between -40"C and +100“C are 
compensated 



ABSOLUTE PRESSURE TRANSDUCER 

The Force Transducer Z12. a new design is 
distinguishable from conventional mounting 
flange and its inner bore allows easy installa¬ 
tion in testing machines where loading can be 
both compressive and tensile. It has the 
extremely good accuracy class of 0.03. 



FORCE TRANSDUCER Z12 
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FORCE TRANSDUCER U2A 

New Compressive Force Transducers type 
C9 and C90 made of corrosion-resistant steel 
and are small and sturdy They are available 
for nominal values of 10 kN and 20 kN 
Because of their small dimensions, these 
transducers can easily be incorporated into 
existing equipment These new force trans¬ 
ducers use the latest strain gauge technology 
and are to accuracy class I 



FORCE TRANSDUCER CD • C90 

fhe new Inductive Displacement Measur¬ 
ing System developed by the company 
detects displacements of upto 1 9 m with a 
resolution of 10nm Speeds ol upto 15 rn/s 
can be dualt with, permitting measurement 
even on rapidly moving objects The displace¬ 
ment ts detected by means ol a transducer 
The system recognises the directions of 
movement and can add or subtract displace¬ 
ment to or from the display with the correct 
sign This new system has the added advan¬ 
tage ol being unaffected by dust and dirt. 
Contact. Integrated Process Systems, 278, III 
Floor, Khaleel Shnazi Estates, Pantheon 
Road. Madras 600008 



INTEGRATED A/D CONVERTER 

Utilising CMOS technology, this family of 
Dual slope Integrating A/Ds introduced by 
Maxim features excellent differential linear- 
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INTEGRATED A/D CONVERTER 

tty, high NMR of power line frequencies, virtu¬ 
ally no zero offset, 5 F'PM/"C and maximum 
gain temperatuie coefficient All these incor¬ 
porate a zero integrator' phase to ensure fast 
recovery horn over range inputs Maxim has 
increased ESD protection to greater than 2kV 
on each pin, thus reducing held failure rates. 
Contact Malhar Corporation, 43, Wheeler 
Road, Cox Town, Bangalore 5 60004 

ACCELEROMETERS 

Accelerometers manufactured by ACD 
Machine Control Company are piezoelectric 
type They are polarised and exhibit definite 
electrical properties essential for detecting 
vibrations, seismic movement, high fre¬ 
quency noise, etc Totally stainless steel con¬ 
struction consists ot piezoelectric discs 
mounted on studs and a total casing which 
acts as a mass Its sensitivity is atleast three 
times moie than any conventional moving 
mass piezoelectric accelerometers 



ACCELEROMETERS 

The output is directly taken out and termi¬ 
nated on UHF male connector without use of 
any adhesives. Therefore, long term consis¬ 
tency is achieved The cable length ts nor¬ 
mally one metre This accelerometer is 
rugged and immune to any electromagnetic 
forces such as high intesity 50 Hz field 
Contact: ACD Machine Coritiol Company (P) 
Ltd. E-6, Udyog Sadan No. II, MIDC Andheri 
(E), Bombay 400093. 

TEMPERATURE INDICATOR 

Temperature Indicator Digitally Linearised 
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(type DTI-I an accurate and dependable 
instrumer t measuripn u. ..perature from 
0 to 1700’' 



TEMPERATURE INDICATOR 


Linearisation is based on data stored in 
EPROMs. Ldch point of Ihe thermocouple 11 
stored in the memory Instrumentation grade 
arnplifiei gives excellent linearity, low drift 
and higti in(>ul impedance Automatic line 
resistance and cold function compensation 
are incorporated Individual IFDs are pro¬ 
vided lor open thermocouple reverse ther¬ 
mocouple and over-range indi.-ation 
Contact Analog & Digital Instrumentation. 
962. GIUC Makargura, Uamda 390010 


on-the-spot study of parameters such as pH, 
conductivity, redox potential, temperature 
and dissolved oxygen. Housed in fibreglass 
brief-case, this is a true portable kit most suit¬ 
able for pollution control and environmental 
studies The kit has LCD display with both 
battery and mains operation Single 9V bat¬ 
tery operation, reduced battery consumption, 
automatic low battery indication are its other 
features 

Contact Century Instruments Pvt Ltd, S.C.O. 
289, Sector 35 D. Chandigarh 160036. 


ELECTRONIC TIME RELAY 

Electronic Time Relay ETR ID is a solidstate 
ON delay timer that operates with high repeat 
accuracy between wide ranges of voltage, fre¬ 
quency and temperature The timer uses a RC 
bridge type timing circuit, nullifying the effect 
of voltage variation and a trigger circuit that 
switches an electromagnetic relay giving 
smart and positive operation. Use of glass- 
epoxy PCB eliminates the chances of leak¬ 
ages or breakdown. The power supply is 
indicated by a green LED marked V' (voltage). 


INK CARTRIDGE 

The latest Ink Cartridge developed bv Arora 
Lnterpns.es is suitable (or Kents recorder 
Suvichern' slow drying precision recording 
mi- tilled n these caitridges and ink-filled 
cartridge are supplied with let green, blue, 
block, viole', orange and yellow colour inks 



INK CARTRIDGE 


the cartiidyes are made from best quality, 
high density polythene 
Contact Aroia C.nteipnses, 301. Sheth 
Champer. Marinia'a Lane. Ra/mahal Road, 
Vadodara 390001 


DIGITAL PORTABLE KIT 

Century's digital water analyser kit called 
Digital Portable Kit has been designed tor the 



DIGITAL WRTMLE KIT 
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ELECTRONIC TIME RELAY 

The timer comes in a moulded plastic cas¬ 
ing and the terminals are designed in slots so 
that the line parts are not easily touchable. 

The timer is available for 110/220V AC 
supply voltages at 50 to 60 Hz Permissible 
ambient temperature limit is between-15°Cto 
4 55"C and voltage limit is between 80 to 110 
per cent of rated voltage. It consumes about 
6 5A with contact rating of 5A. 

Contact: Circuits and Controls, 12/4, Bhatta- 
charya Para Lane, Calcutta 700036. 


AUTOMATIC MOTOR CONTROL RELAY 

The Coronet Automatic Motor Control Relay 
is a must for motors which are run by main¬ 
tained contact devices such as, floatswitch, 
pressuie switch,', thermostat switch, etc, so as 
to prevent starting of the motors on 2-phases. 

It starts the motor as soon as the power 
supply resumes. No attendant is required to 
switch on the starter button. It stops the motor 
in case of phase failure, phase reversal, low 
voltage and high voltage. The motor Is auto¬ 
matically started when the missing phase 
supply resumes or the vottage comes within 
the operating range. 

Built-in trip time delay avoidsnuisancetrip- 



AUTOMATIC MOTOR CONTROL RELAY 

pings caused by momentary line voltage fluc¬ 
tuations. Fail-safe design allows it to pick-up 
only under healthy conditions of power 
supply and drop off if there is any fault or an 
open circuit. It protects the motor unddr all 
conditions of load, even under no-load condi¬ 
tions Its indicating lamp glows only when the 
power supply is normal and phase sequence 
is alright The HP rating of the motor is 
immaterial since this device is not current 
dependent. A bypass switch (toggle switch) is 
provided in the device which enables the user 
to run the motor manually from the motor 
starter as usual 

Contact: Coronet Control Devices, 
Deonghat, Golan 173211 H.P. 


CARGARD-DELUXE 

Shafts Electronics has introduced a Cargard 
Deluxe alarm system which is easy to instal. It 
neither interferes with the existing car wiring 
nor requires any extra wiring to activate the 
alarm. This model has a built-in adjustable 



CAROARD-0ILUXE 


time delay which allows the entry time delay 
to be varied from 5 to 15 seconds, In order to 
accommodate a longer or shorter entry time 
for owners to enter the vehicle and switch off 
the alarm before the alarm actually starts. The 
Cargard has a sensor which needs to be 
clamped to the main electrical lead of the car. 
Contact: Elsonlc Santo Corporation, 8/1, 
Palmgrove Road, Bangalore-660047. 


DIELECTRIC COATING 

ESL'x new cermet Dielectric Coating, 490S-C, 
resists substrate warping even with many lay¬ 
ers and refiringe. Because the temperature 
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DIELECTRIC COATING 


coefficient of expansion (TCE) this model is 
carefully matched to the TCE of the alumina 
substrate In recent user evaluations 4905-C 
was successfully used to produce a conduc¬ 
tor layer multilayer (24 separate dielectric 
prints) with no harmful! bowing of the 10cm * 
15 cm alumina substrate. The high density of 
this non-porous multilayer dielectric permits 
the use of economical palladium-silver 'bur¬ 
ied' layers with a gold top layer without blis¬ 
tering or shorting 

Contact Fltecks Corporation, C-314 Indus¬ 
trial Estate. Peenya. Bangalore 560058 



DIGITAL WATER CURRENT METER 

This Wafer Current Meter can be used for 
measurements in fresh water as well as saline 
sea water directly. The underwater current 
sensing probe has got streamlined design 
features and aligns with water flow keeping 
the rotor always in vertical axis despite the 



DIGITAL WATER CURRENT METER 


tilting of the suspension rope. The electric 
pulses produced proportional to the rotation 
of the rotor are processed and displayed in 
the digital meter directly in the range of 0 to 
400 cms/sec The compact meter is operated 
on self-contained 9V dry cells with current 
consumption less than 50 mA The meter with 
hydro-dynamic design features needs com¬ 
paratively very low fish weight enabling easy 
and convenient operation. 

Contact: Environmental System Engineers, 
Kadavanthra Road, Cochin 20. 


TV DEFLECTION COIL 
WINDING MACHINES 

I hese are equipped either with double 
spindle mechanical and electrical controls or 
electrical, pnuematic and mechanical con¬ 
trols. The main motor runs on 440V AC, but 
the entire circuit runs on 24V DC. These are 
available in two models, one suitable for 
horizontal coils and other for vertical coils of 
TV deflection yokes. 

Model GS-TVP is equipped with electrical, 
pnuematic and mechanical controls. 

.FEBRUARY IBM 



TV DEFLECTION COIL WINDING MACHINES 

Mechanical clutch, solinoid airvalves, 
magnets and electrical timer are used in this 
machine to make the operation more efficient 
with maximum automation This machine is 
suitable for horizontal coils of TV deflection 
yoke. 

Model GS-TVL is equipped with double 
spindle, mechanical and electrical controls 
and clubbed by electromagnetic clutch, sole¬ 
noid magnets etc. The machine is suitable for 
vertical coils of TV deflection yoke, 

Contact: Gahir Industries (Regd), 281 6 
Street-1. Jammu Colony, Opp. Atam Park, 
Ludhiana 141003. 


MICRO BRAZER 

Micro Brazer is a unique machine for multi¬ 
purpose brazing/soldering of small parts with 
pin-point application. It generates its own 
fuel, i o., a mixture of hydrogen and oxygen 
gases, consuming inexpensive distilled water 
by the electrolysis process. It has its unique 
built-in safety devices to keep the pressure of 
this mixture at a controlled low pressure. 

The self-generated hydrogen-oxygen mix- 



MICRO BRAZER 

ture is passed through a gas atomiser con¬ 
taining appropriate solution fie methylated 
spirit, MEK, acetone, depending on the flame 
temperature required) and discharged 
through a micro torch wilh fine flame regula¬ 
tion, to give a very fine controlled and cleaner 
high temperature flame 
Contact Harshda Engineering & Electric Co., 
49. Laxmi Insurance Building, Sir P.M. Road, 
Bombay 400001 


LOGIC ANALYSER 

Tho Logic Analyser MIL 2010 gives a new 
dimension to the use of logic analysis in field 
troubleshooting Weighing merely a kilogram 
and with unprecedented system packaging 
(253W - HOD * 38H,mm) 

It has 16 channels, operating both in syn¬ 
chronous and asynchronous modes The 
state analysis offers powerful features like 
search, compare (with a separate reference 
memory having same depth as the acquisition 
memory) and a choice of display formats The 



LOGIC ANALYSER 

timing analysis also is equally powerful with 
glitch capturing facility, expand mode etc. 
This hand-held logic analyser also offers a 
flexible triggering system with pre, post, cen¬ 
tre trigger; with trigger and clock delays. A 
window display presents a comprehensive 
map of the acquisition memory highlighting, 
among others, the trigger point and the dis¬ 
played data location. A histogram display is 
another special feature. It displays a ratio of 
high bits to low bits in each channel 
Contact: Hindustan Instruments Limited, 603 
Vishal Bhawari, 95 Nehru Place, New Delhi 
110019. 


ULTRASONIC PLASTIC WELDER 

it is a compact, lightweight ultrasonic hand- 







ULTRASONIC PLASTIC WELDER 

held plastic weldor designed speciln ally loi 
rapid spot woldirtg of thuirnoplastii.h It con 
sists of a generator, welding head titled with 
transducer, pistol gup handle and welding 
tool It can spot-weld thousands ot spots at 
the rale ot one weld pen two to fom seconds 
Clean and fast welding is possible hy loca 
lised ultrasonic vibratory healing and moluc- 
Lilai flow No messy chemicals are required 
and cost of chemicals is also eliminated, II is 
ideally designed toi welding assemblies that 
cannot be positioned undei a welding head, 
and isalso good tor hard-to-reachjointaieas. 
Hermetic dust pioot and clean seals are 
possible 

Conflict Imtico Ultiasomcs, Post Bag No 
15643. Mdlunga. Bombay 400019 


SOLIDSTATE CONTROLLER 

The .Solidstute Controller (Dimmer) is deve¬ 
loped with radio liquency suppiessor with 
Imeat motion It is useful toi controlling the 
power of light Ian. iron, oven, sewing 
machine stiiruretc. 1 tie circuit is mounted in 



SOLIDSTATE CONTROLLER 

acrylic body of C L'Sim • 8 7.‘> cm ■ 3 22 cm 
The circuit is also available mounted on PC6 
without cabinet wlrch can be used in table- 
lamp or any other accessoi ies 
Contact. Electronics Hobby Centie. F-37 
NandDham Industrial Estate, Marol. Bombay 
400059. 


1C PRINTER 

lumeric Printer uses rugged and relia¬ 


ble EPSON print mechanism 460. It is housed 
m most compact quarter size of 47 5 cm sub- 
iacK which can be mounted into a panel as 
well as used separately on a table The printer 
is designed with a draw-put mechanism where 



NUMERIC PRINTER 

by it is not necessary to disturb the panel 
mounting whenever the paper roll has to be 
replenished. The front panel features are sim¬ 
ple and Kept to a minimum, namely, print push 
button and paper feed pushbutton. The back 
panel contains standard D sub-conriector to 
accept the various data lines. The printer can 
accept parallel data as well as multiplexed 
data A separate input line is provided for 
colour change When this line becomes active, 
ttie printer prints the line in red colour. 
Contact: Arun Electronics Pvt Limited. 8/125 - 
126, Ansa Industrial Estate, Saki Vihar Road, 
Bombay 400072. 


FLEXIBLE CABLES & CORDS 

The cable on hand-operated Power Tools and 
appliances needs to be highly flexible and 
resistant to abrasion, mechanical stresses 
and extremes of temperature. The Novoflex 
Flexible Cable is specially designed for this 
purpose Special PVC compounds are used 
for these cables for extra flexibility, resistance 
to water, oil, acids, alkalies, grease and sun¬ 
light and if ignited they arrest the spread of 
fire These cords have good ageing proper¬ 
ties, are light in weight, smooth, glossy, 
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unkinkable easy to handle and to clean. Clear 
colour coding of the insulation is possible and 
colours penetrate the entire insulation. 

These cords are particularly suitable for 
application in very wide range of house hold- 
industrial appliances. These cables are ISI 
marked. 

Contact: Novollex Cable Industries, Block A- 
14, 7th Floor, Chatter/ee International Centre, 
33A. Chownrighee Road, Calcutta 700071. 



AUTOMATIC SINGLE PHASING 
PREVENTER 

The single phasing preventer is a voltage filter 
where negative sequence voltage is soused 
and used to trip the motot starter It uses ICs 
to protect 3-phase AC motoi against single 
phasing, unbalanced supply, and too high, 
loo low voltage. In case of wrong phase 
sequence the motoi automatically gets 
switched off w'thm three seconds, thus pre¬ 
venting motor from being burnt. After getting 
normal voltage it automatically switches on 
the motor No manual operation is needed. 
Suitable for all HP motors 
Contact. M.R K & Brothers Engineers, 310 A, 
Commerce House. Nagindas Master Road, 
Pori, Bombay 400023 



automatic sinole phasing preventer 


POWER CORD CONNECTOR 

This unique new Power Cord Connector out¬ 
performs traditional connectors. In one single 
operation, by merely inserting the cord or 
cable through the centre hold and screwing 
down the sealing nut, the cable is held in 
position, centred, waterproofed, strain 



POWER CORD CONNECTOR 
relieved and automatically adjusted to the 
size of the cabte. This connector is available 
In black colour and is resistant to salt water, 
weak acids, weak alkalies, alcohol, ester, key- 
tones, ether, benzine, gas, mineral oil, animal 
and vegitable oile and can withstand tempera¬ 
ture extremes of -35°C to +115°C. 

Contact: Novoflex Cable Care Systems, Post 
Box No. 9150, Calcutta 700016. 
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PROFESSIONAL-1 is a low cost T > 
Microcomputer Development 
System designed to facilitate the 
complete task of the development 
of the hardware and the 
software of microprocessor 
based products. Specifically 
PROFESSIONAL-1 helps the user 
in the following tasks. 

1. Development of Target 
Software : 

The software for the target 
system can be developed on 
PROFESSIONAL-1 in 
assembly/high level language 
thus greatly increasing the 
programmer productivity. The 
source programme is stored on 
mini-floppies and can be easily 
edited, assembled and listed on 
the printer. I/O independent 
routines of the user software can 
be easily debugged on 
PROFESSIONAL-1 itself using 
symbolic debugger. 

2. Testing of Target Hardware : 

PROFESSIONAL-1 provides a 
convenient method of testing the 
user fabricated hardware using 
the In Circuit Emulator for the 
particular microprocessor used in 
the target hardware. Now the 
entire target hardware can be 
controlled from PROFESSIONAL-1 
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through the I.C.E.. The user may 
exercise the Address/Data/ 
Control bus, calculate ROM sum 
check and test RAM blocks of the 
target system from 
PROFESSIONAL-1. User may also 
enter diagnostic routines in the 
memory of the target system and 
trace their execution or run them 
at full clock speed to test various 
sections of the target hardware 
systematically. 

3. Transfer of Assembled 
Programs to a Prom Programmer 

PROFESSIONAL-1 provides RS 
232 C serial data link for transfer 
of data between PROFESSIONAL - 
1 and an external systems. This 
data link is used to transfer 
assembled user programs to 


PROM Programmer (for example 
PEP’s PP-81) for programming the 
EPROMs to be used in the target 
system 

4. Implementation of Software 
in the Target System : 

Implementation of user software 
in the target hardware is the 
central problem in the 
development of any 
microprocessor based 
product. PROFESSIONAL-1, 
alongwith In Circuit Emulator 
facilitates this task greatly. 

6. Cost Effective Solution : 

Professional-1 is available 
indigenously at a fraction of the 
cost of imported Microcomputer 
Development Systems and you 
don't have to wait till eternity for 
delivery and service. 


For further details or a demonstration, write to : 
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The CP/M Handbook 
with MP/M 

By Rodnay Zaks; published by BPB 
Publications, New Delhi, by arran¬ 
gement with Sybex Inc., USA; pages 
320 (IS cm » 23 cm); soft cover, 
price: Rs 75. 

This book on Cf"VM and MP/M (control 
program/multiprogramming control 
program tor microprocessors) is an in- 
depth yet objective study of computer 
commands Studded with easy-to- 
understand examples, the book is 
designed to catch the imagination of 
novices aspiring to perfect their skills 
Even people who are well conversant 
with CP/M and MP/M will find the book 
of considerable importance as many ver¬ 
sions of CP/M have been defined An 
excellent reference guide for business 
users, input typists, first time computer 
users and experienced programmers 

—Prem 


master guide Master Guide to 
WT Service ITT Colour TV 

COLOUR TV By De#aj afld Dasa| . pub||ghed by 

Jeevandeep Prakaahan, Bombay; 
pages 49 (18 cm * 26 cm); soft cover; 
price: Rs 25. 

With the boom in colour TV production 
in India, the market has been flooded 
with various brands of TV sets most of 
them using the kits designed by ITT a 
West German company This master 
guide is a technical manual providing 
the details for servicing of CTV sets 
bearing the brand names of ECIL Kel- 
tion Dyanora Felevista and Uptron—all 
assembled basically with the ITT kits 
The book has been divided into eight 
chapters providing an insight into fault 
finding waveform analysis and voltage 
analysis Chapter one introduces read¬ 
ers to the PAL colour television system 
chapter two explains the block diagram 
of the iTT-based receiver and chapter 
three delineates the features of the 
receiver Chapter four gives the circuit 
description of UHF/VHF tuner AF/IF 
module, vertical/horizontal deflection, 
PAL colour decoder and SMPS power 
supply circuits Chapters five and six 
deal with voltage analysis and fault find¬ 
ing in the chassis while chapter seven 
provides the data sheet for iCs TDA 




3560, TDA 1950 and TDA 1035-T used in 
the circuit The last chapter deals with 
fault finding and waveform analysis <n 
PAL decoder using CRD In addition, the 
book gives the complete circuit diagram 
of the ITT-based receiver for the benefit 
of field service engineers The book 
envelopes the complete theory and 
practical aspects of servicing the ITT 
colour TV and will prove helpful to CTV 
service engineers 

-DG 



IBM PC Troubleshooting 
& Repair Guide 

By Robert C. Brenner; published by 
BPB Publications, New Delhi, by 
arrangement with Howard W. Sams 
and Co. Inc., USA; pages 204 (21 cm 
x 27 cm); hard cover; price: Rs 180. 
This book with a number of schematics, 
photos and block diagrams will help in 
identifying the problems easily and in 
keeping the IBM PC in top operating 
gear The simple instructions tell the 
reader how to fix his personal computer 
quickly and the easy-to-understand cir¬ 
cuit diagrams enable him to make most 
repairs with fow or no tools, quickly 
zero in on the malfunctioning compo¬ 
nents and reduce downtime, amounting 
to considerable repair saving The con¬ 
cepts are explained in clear and precise 
style so as to make electronic trouble¬ 
shooting both interesting and reward¬ 
ing This fully illustrated book is 
recommended for any one having an 
IBM PC 

— B V R 


MM* 



Directory of Indian 
HAMS, 1985 

Published by the Federation of Ama¬ 
teur Radio Societies of India, Mad¬ 
ras; pages S3 (18 cm * 24 cm); soft 
cover; price: Rs 10. 

This special Indian cailbook issue of the 
federation is a directory of licensed radio 
amateurs in indie. This new edition has 
been updated tiU August 1985 the earlier 
edition having been published in 1982. 
The book contains over 2100 entries end 
will be found useful by all amateurs 
(HAMa) and shortwave listeners (SWLs). 

-avA 
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DCM Data Products 
to expand 

DCM Data Products, a division of DCM 
Ltd, is planning to manufacture elec¬ 
tronic teleprinters, dot matrix and daisy 
wheel printers. Negotiations for techni¬ 
cal collaboration with Oki of Japan are in 
an advanced stage. The company is also 
developing printed circuit boards for 
electronic PAEJXs in cooperation with 
the Centre for Development of Telemat¬ 
ics (CDOT). 

The company is introducing two new 
computers incorporating the latest tech¬ 
nology. The Olympic minicomputer 
based on Intel chip and supported by 
Xenix software will be marketed com¬ 
mercially in the next two or three 
months. This will cater for the demand 
for powerful on-line database oriented 
systems. The DCM Tandy 1000 colour 
microcomputer, one of the largest sel¬ 
ling models in the world, will offer all 
features of the IBM-PC plus many more. 

As a result of the expansion, the data 
products division is likely to achieve a 
turnover of Rs 250 million in the current 
year ending June 1986. The company 
has already achieved''good progress in 
areas of energy conservation, moderni¬ 
sation of steel plants, improving safety 
on railways, ballistic testing for wea¬ 
pons, pollution control, blood analysis in 
hospitals and global communication 
network in banks. 

ITI to Issue bonds 

The public sector Indian Telephone 
Industries (ITI) Ltd will raise Rs 1000 mil¬ 
lion by issuing one million bonds which 
witi be exempt from wealth tax. 

With this the ITI will become the first 
public sector undertaking to enter capi¬ 
tal market with a bond issue. Interest on 
the 14 per cent secured redeemable non¬ 
convertible bonds in the denomination 
of Rs 1000 will be paid from the date of 
realisation of the cheques or drafts. 
Thoygti the bond! ere exempt from tax, 
interest earned on them will be subject to 
deduction under BOLof the income Tax 
Mt ■ ' 

Both Cumulative «rtd non-cumulative 
bonds. Issued wHf be transferable by 
endprie(n«nt.«ifld dpHeery. The bonds 
m-jfcr fWtetf e» the Bomftfy Delhi, 

1 end Kanpur 
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Out of one million bonds only half will 
be offered for public subscription the 
other half being reserved for private 
placement with the UTI, the LIC and the 
QIC. 

L&T to give 12% 
dividend 

Larsen and Toubro Ltd has registered a 
rise of 29 per cent in its income for the 
year ended September 30, 1985. Sales 
and other income of the company 
amounted to Rs 4470 million as against 
Rs 3460 million in the previous year. 
, Profit before depreciation and taxation 
has gone up from Rs 467.6 million in 
1983-84 to Rs 560.9 million in 1984-85- 
an increase of 20 per cent. Profit after 
taxation arhounted to Rs 303.3 million as 
against Rs 232 8 million in the previous 
year.mcrease of 29 percent. The internal 
generation of funds for the year was Rs 
452.0 million as against Rs 356.5 million 
in the previous year. 

As a result, the board of directors of 
the company has decided to recommend 
a final dividend of 12 per cent which 
together with the interim dividend 
declared in August 1985, amounts to a 
total dividend of 24 per cent—same as in 
the previous year. The dividend is 
covered more than four times by the 
year's earnings. The board has also 
recommended issue of bonus shares in 
the ratio of 3 equity shares for every 5 
existing equity shares, subject to the 
approval of the Controller of Capital 
Issues. 

Meanwhile, the expansion of the com¬ 
pany's cement plant capacity at Awarpur 
to 2.2 million tonnes is progressing satis¬ 
factorily and the production is expected 
to commence by early 1987. The con¬ 
struction of shore-based heavy engi¬ 
neering complex at Hazira, near Surat, is 
also on schedule. 

It has entered Into collaboration with 
Y.E. Data, Japan for the manufacture of 
floppy disc drives, with Honeywell Infor¬ 
mation Systems Italia, Italy for the 
manufacture of dot matrix printers and 
with Jeumont Schneider, France for the 
manufacture of electronic PABX. Con¬ 
struction of a new factory for manufac¬ 
turing these products'*!# nearing 
completion In the Hebei Industrial Est¬ 
ate, near Mysore, 

The company wilt also undertHkeihe 
production of mobile crane* at its Kans- 


bahal Works, Orissa ,n collaboration 
with Potain Poclain Material, France 
soon. 

Large investment plan 
by Siemens India 

Siemens India has finalised a massive 
investment of Rs 600 million for the next 
five years for expansion and modernisa¬ 
tion, with a view to becoming a broad- 
based growth-oriented industrial 
electronics company. 

An electronics factory, proposed to be 
set up at Nasik in Maharashtra, is 
expected to be operational in 1987-88. 
The company proposes to manufacture 
sophisticated AC and DC drive systems 
for boilers, chemical units and other 
industries. 

About Rs 200 million have been ear¬ 
marked for upgradation of the switch 
gear and another Rs 70 million for 
modernising the motors factory. 

After nearly seven years, the company 
has received letters of intent for data 
acquisition, data logging and control 
systems, process control instrumenta¬ 
tion items and protection relays. 

During 1985, several new products 
were introduced in various fields. In the 
medical engineering field, the com¬ 
pany’s X-ray diagnostic equipment has 
been well accepted by hospitals, and 
agreement has been signed with Fududa 
of Japan for patient monitoring systems 
and electrocardiograph machines. 

The company proposes to participate 
in a joint venture with a state develop* 
ment corporation for the manufacture of 
public switching systems. Discussions 
are in progress with West Bengal Elec¬ 
tronics Development Corporation for 
manufacturing teleprinters. The cost of 
the project Is placed at Re 20 million. 

In the current year ending September, 
1986, the turnover is estimated at Rs 
1700 million with a pre-tax profit of Rs 90 
million. 

Ankur doubles 
production In first 

year 

Ankur Electronics Limited has doubled 
its production of plastic TV cabinets in 
the wry first year. 

Having achieved this feat, the con** 
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pany has now signed contracts with 
Weston Electromks and Sylvania & Lax- 
man to reach Us installed capacity which 
will mean producing one TV cabinet 
every 1.5 minutes with the hot stamping 
and printing technology Two machines 
are also being acquired from Trusidma & 
Textima of Europe to attain good quality 
and precision in moulded plastics 
There has been an overrun in the pro¬ 
ject cost by Rs 1 5 million To meet the 
cost overrun and outlay on expansion 
plans, the company is makinq a rights 
issue of Hs 6 million The company 
hopes to achieve a turnover of Rs 30 
million in 1986 and Rs 60 million m 198r', 
and is hopeful of declaring a maiden 
dividend for 1986 itself 

Meanwhile, it has signed a memoran¬ 
dum of understanding with lechmcom 
GmbH, West Germany, along with a 
non-resident Indian. Mr Ashok Chau- 
han, chairman of AKC group, for setting 
up a Rs 160 million sophisticated tool¬ 
room project 

ESPL's microchip 
project 

The Electronics Systems Punjab Ltd, 
(ESPL), a suhsidiaiy of the Punjab State 
Industrial Development Corporation, 
has launched its data acquisition and 
control system (DASl project at Mohali 
in SAS Nagar Mr Surjit Singh Barnala. 
chief mmistei ol Punjab, inaugurated the 
project on January 3 

The project, in which up-to-date tech¬ 
nology will he used, has collaboration 
with the Westinyhouse Electric Corpo- 
lation, USA 

Set up live years ago, the plant has 
established stiong R&D production, 
quality contiol and testing facilities 
T ne ianger o! production of the ESPL is 
micro and mini computers, data acquisi¬ 
tion and control systems and agro dairy 
instruments This unit has been 
approved and has received orders from 
the Reserve Bank of India, the Union 
Education Ministry several universities, 
engineering colleges and many com¬ 
mercial banks 

Ruchika Electronics 
poised for big leap 

Ruchika Electronics Ltd. a major manu¬ 
facturer of state-of-the-art electronic 
fjfoducts for home and industry in India 
and abroad, is undertaking an ambitious 
diversification programme and is likely 
i'-ftyanty the capital market this year to 
funds in part. 


Already engaged in marketing 
battery-operated toys in India, the com¬ 
pany is spreading its tentacles for mak¬ 
ing the world's latest electronic toys. The 
company is already licensed to manu¬ 
facture black-and-white TV receiver sets 
(10C,000 nos) and colour TV sets 
(50.000 nos ) 

A foreign collaborator has already 
been identified and Ruchika is negotiat¬ 
ing with the company for a 100 per cent 
buy-back arrangement to increase its 
profitability 

Keeping the future expansions in view, 
the company has applied foi industrial 
licence to manufacture electronic toys, 
radio cassette recorders, VCRs and 
VGPs (in all 200,000 pieces per annum), 
This ambitious profile of the company is 
backed by a good financial base, live- 
wire R&D source and an extensive sales 
network throughout the country. 

POOL'S colour picture 
tube project 

The foundation stone for the country's 
first colour picture tube project was laid 
by Mr Surjit Singh Barnala. Punjab's 
chief minister, on January 13. 

A joint venture by the Punjab Display 
Divices Limited (PDDL), a subsidiary of 
the Punjab State Industrial Development 
Corporation, and the Jagatjit Cotton and 
Textile Mills (JCT) Ltd, the plant is to be 
set up at Mohah, in SAS Nagar. The 
colour picture tubes, so far being 
imported, will now be made here—thus 
accounting for a respectable foreign 
exchange saving besides helping in 
bringing down the CTV prices. 

The plant, complete with robots, is 
expected to be commissioned in 18 
months’ time. The Rs 750 million project 
will manufacture half-a-million colour 
picture tubes every year in technical col¬ 
laboration with Hitachi of Japan—the 
world leaders in CTV technology. 

PDDL will start with a 51cm tube, with 
inline gun specially characterised to 
improve focus. The tube will be coated 
with black matrix strip screen using 
green, blue and red phosphor pigment to 
improve the brightness and contrast. 
The tube is coated using a special tech¬ 
nique to limit the flashover currents. 

The deflection yoke mounted in the 
tube nas a very low power consumption. 
It does not require any pin cushion cor¬ 
rection. Progressively the company pro¬ 
poses to manufacture mini-neck and 
super mim-neck tubes. Improvements in 
glass bulb in aspect ratio and a-squfue 
tube with flatter screen would also be 
introduced progressively. 


Mahendra’s tie-up with 
Austrian firm 

Mahendra Electronics has concluded a 
contract with Futurit of Austria, for 
manufacture of traffic equipment worth 
Rs 100 million The contract was signed 
at Pragati Maidan by Mr Philippe S. 
Pezet, export manager, Futurit and Mr 
Balram K. Mahendra, president, Mahen¬ 
dra Electronics 

Futurit has introduced the application 
of microprocessor technology in traffic 
controlling, railway signalling etc. It is 
also a world market leader in the supply 
of unbreakable polycarbonate traffic 
lights. Thus, traffic control is expected to 
take a quantum leap in India with the 
indigenous manufacture of compute¬ 
rised traffic controllers based on Futur¬ 
e's technology. 

The CRRI and the Delhi Traffic Police 
have given permission to instal Futurit's 
equipment at an intersection in Delhi. A 
study of the benefits of microprocessor 
technology in improving traffic flow, 
reducing accidents, reducing fuel con¬ 
sumption by increasing duration of the 
green light is being undertaken by CRRI. 

A new design of double lens unbreak¬ 
able polycarbonate which increases sig¬ 
nal visibility tremendously, even under 
unfavourable weather conditions, is 
being engineered by Futurit for use in 
high-speed railway track systems 


Superphone India 
to make EPBAX 

Superphone India Pvt Ltd, a premier tele¬ 
phone exchanges and intercoms 
manufacturing company, is setting up a 
Rs 50 million project near Bombay to 
manufacture electronic private branch 
exchanges (EPBAX). 

For this purpose, the company is col¬ 
laborating with Oki Electronics of Japan. 
The company has planned to enter the 
capital market in the middle of this year 
to raise part of the 50,000 lines capacity 
project cost. It is likely to issue shares 
worth Rs 15 million for the purpose. 

Production is expected to start by the 
end of the year with an initial production 
capacity of 10,000 lines and attain the 
rated capacity of 50,000 tines by the end 
of the third or fourth year. 

Superphone India is one of the 12 
firms that have received letters of intent 
for the manufacture of EPBAX. The com¬ 
pany has considerable experience in the 
analogue PABX systems and has 
installed 50 such systems all over the 
country. 

ELECTRONIC^ FOR YOU 



COM 7000 SERIES, WITH GP-IB PROGRAMMABILITY 


Fully Programmable 
CRT Readout 


High Speed Digital Storage 
60-200MH? Bandwidth 


GP-IB 


' •( > ,1 * i 



DIGITAL OSCILLOSCOPE COM 7201 

Sensitivity 5mV/DIV, DC-200MHz 
Max. Sweep Time 1 ns/DIV, 4 Channel 
Display with 200MHz Bandwidth 
Maximum Sampling Rate 50MHz, 

Effective Storage Frequency 20MHz, 

Single Shot 100MHz Repetitive 
GP-IB Programmable 
CRT Readout 

DVM (AC, DC, P-P Voltage) 

Frequency Counter 

CRT READOUT OSCILLOSCOPE COM 7200 

Sensitivity 5mV/DIV, DC-200MHz 
Max. Sweep Time 1 ns/DIV, 4 Channel 
Display with 200MHz Bandwidth 
CRT Readout 

DVM (AC, DC, P-P Voltage) 

Frequency Counter 


KIKUSUI 



KIKUSUI ELECTRONICS CORPN , JAPAN 


CRT READOUT OSCILLOSCOPE COM 7100 

Sensitivity 5mV/DIV, DC-IOOMHz 
Max Sweep Timo 2 ns/DIV, 4 Channel 
Display with 100MHz Bandwidth 
CRT Readout 

DVM (AC, DC, P-P Voltage) 

Frequency Counter 


CRT READOUT OSCILLOSCOPE COM 7060 

Sensitivity 5mV/DIV, DC-60MHz 
Max Sweep Time 5ns/DIV, 4 Channel 
Display with 60MHz Bandwidth 
CRT Readout 

DVM (AC, DC, P-P Voltage) 

Frequency Counter 

Indian Agent 

Keith Electronics 

PO Box No 10220 6 Community Centre 
Naraina,Phase-1 New Delhi-110028 
Telephone *0 58 0*3 • Cable TRONKE 
TELEX 3.-3047 KETH IN 




For South Indie 

Keith Electronics 


C-16/1460 Austin Town II Stage 
Bangalore-560047 ^ t 
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LICENCES AND LETJERS OF INTENT 

following licences and letters of intent were issued to electronics firms under the Industries (Development & Regulation) 

f > * Act, 1951 during the months of August and September 1985 . 


Name t Address ft /ft* 
aftteam a nd looteon oi i 
untfartaklne 


' Trad* Centra 
li, 29/4 flag* Court* Road 

S' UipMMl- 

-fly"«»>«) 

^|MadhjriJ»r»(j(*h' Sure Electronics 
jHBevelopment Corporation L to 
'IBrl/IM, Arera Q§ony 
BhopaM820t6 

(Diilt PHMan-Madhya Pradesh) 


t 8 85 Vacuum switching 
(NA) devices 


Quantity par 
annuam 


M) 


3M>00 nos 


I 88b Colour TVw*o*lver 90,00)) not. 
(NU) seta «• *' 


Max Magnetics Pvt Ltd 

70/3 Industrial Area 

umber gam 398171 

(UT Dadra and Nagar Haveli) 

7885 

(NU) 

Audio magnetic tapes 

1*080 MRM - 
68'W 

Vidacoon International Ltd 

2275 Adat Banr 

Ahmednagar 4)4001 

(Dlstl Aurangwfcd-Maharashtra) 

- 13 8.65 
(NU)- 

1 Colour TV receiver 

•ell 

2. Black-and-white TV 
receiver sets 

40,000 nos 
^000 nos 

O/E/N Micra BWema Ltd 

VWIa, Trtpunlthura Road 

Goctlln 882019 
(Distt Ernakulam-Kerala) 

14 8 85 

e-T 

Micro motors/step¬ 
per motors 

2,00.000 nos. 

Uniscans 6 Somes Limited 
(89*110, Sector 17-B 

Chandigarh 160017 
(Distt Pktiala-Punjab) 

14 8 85 

(NU) 

t Brain scanners 

2 Body scanners 

6 nos 

24 nos 

Sidkel Televisions Ltd 

Keltron House. Vellayambalam 

1 nvandrurfl 695001 
(Distt Malliipuram-Kerala) 

26 8.85 
(NA) 

Colour TV receiver sett 

10,000 nos 

Hindustan Teleprinters Ltd 

GST Road. Guniriy 

MadrAia 600032 ^ 

(Distt Dliarmapuri Tamil Nadu) 

29 8,98- 
(NUr 

Electronic teleprinters 800 machines 
with opUpn, accessories, 
varianttfmnd related 
generic shipment 

Naresn Chttnd Jam 

150 DDA Qtticft Compit*x 
Jhandewalun Phdw l 

N«w Delhi 1 100*»5 
(Dlsi AUni-Rajaathan) 

3985 

(NU) 

Fluorescent tubellghts 

4 fftMlion not. 

3.00,000 n oh. 
(after expni 

Bhara? { loctrorm t> Ltd 
'Trade Centre 

2M Ra«a Cuuimj Road 

Bangalore 56000 1 
(Distt Bangalore Kuinasakrti 

5 9 65 
(SE) 

Television piclure 
tubes 

Electronic Corpn of India Ltd 
Industrial Development Aria 5, 

5 9 85 
INA] 

Thick film devices 

6,00,000 nos 


Chtrlapaiii 
Hyderabad 500782 
(Otttt flanga Reddy- 
Andhra Pradesh) 


Electronics Corpn ot HtdMSKl 
Industrial Development; AW 
. Cflectapalli 
HWmtMd 600782 
(OjSl Rang* fleddy- 
. Andhra Pradesh) 

|teaaiTetephone Industries Ltd 
'WMMWhebad-LNtar Pradesh) 


9 9 85 Microwave antennae tor 50 not 
|SE) satellite communication (alter expn) 


„,, ,0; 

tl.9 85 Muiti-sco*t« rural radio ReWttMfcm 
(NA) equipment consisting. aWsctory turn- 
t ExcfNngesnd ! >' overvalue 
teripnaiaiequlomeni 


Name 8 Address or the 
Applicant and IdMtpn ot 
the undartakmSSBS 


Data S typa 
ol llcanca 


Quantity par 
annum 


'J.K Batteries 

(A Division ot Straw Products Ltd) 
Jtykaypur 786017 

Rayagada 

Orissa 

(Bltopat-Madhya Pradesh) 

Electronic Research Pvt Ltd 
17th KM. Old Madras Road 
Bangalore 560049 — v 

(Distt Bangalore-Karnataka) ■ 


2 Base radio equipment 

3 Subscriber radio 
equipment 

4 Radio repeater 
equipment 

5 Subscriber radio 
repeater equipment 

12 6.85 Dry bBttSry cells 120 million nos 

(SE) (alter expn) 


1 Deflection compo- 
rfytts for colour TV 
receivers comprising 
deflection yoke, 
flyback, transformers, 
purity magnet and 
focus resistor poten¬ 
tiometer pack 

2. Electronic tuner tor 
colour TV receivers 


1 million sets 


AAG Rola Magnetics Pvt Ltd 
147 Poonamallee High 
Maduravoyal 
•Was 802102 

{Distt Cflingleput-Tamil Nadu) 

Ratectronlca Pvt Ltd 
Farah Commercial Complex 
28-J C. Road 
Bangalore 560002 
(Veshenthpur-Karnataka) 

Qufarat Industrial Investment 
Corpn Ltd 4* 

Chunlbhai Chambers -dr 
Behind Deepali Cinema ^ 
Aahram Road 
Ahmedabad 380609 
(Distt Ahmadabad-Ouiarat) 

Bharat Electronics Ltd 
Trade Centre' 

29/4 Race Course Road 
Bangalore 660001 ,. 

(Olatt Bangalore-Karnatkka) 

Telelronix Ltd 
Bhlmtat, Distt Nslnltal 
Uttar Pradesh 183136 
(Distt tiaiat 


17.9^65 Ferrite magnets 
(SE) 


1000 tonnes 
(alter expn) 


20.6 85 1. Black-and-white TV 40,000 nos. 

(NA) receiver sets 

2 Colour TV receiver 50,000 nos 
sets 


1 million pcs 


Nickel cadmium ceils/ 
batteries (button, 
cylindrical, rectangular 
type and for defence 
purposes) 


27.9 86 Liquid crystal displays 1 million noa. 
(NA) 



30.9.85 Black-End-whita TV 20,000 nos 
(COB) receiver sets , ^ f 


5.8.85 Microprocessor Baaed Rs 100 million 
(NA) distributed digital 
control systems 


5.8.85 1. Black-and-white TVs 60)900 nos. 

17-B (NU) 2. Colour TVS £0.000 nos 


Pradesh) 

Penjab Communication Ltd 8 8.86 

030 P itas* I I , InduebMt.Fooat Point (NU) 
SAS Nagar, ? , 

Punjab 

(Distt Rgpar-PuhW) 


convsrtar (Iran* multi¬ 
plexer type) 

• . 

; v VV ,. , ■' .-I* > . 
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IV 


12 ) 


Gujarat Communication! & 5.8.85 

Electronic* Ltd (NA) 

Ann rag Commercial .Centre 

Race .Couree » 

Baroda 390005 

(Oiatt Baroda-Quiarat, 

Eicon* Electronic* Ud 6.8 85 

Eacbfta Hou*e. Roahnara Road (NU) 

Dalhi "110007 

(Distt Earidabad-Haryana) 


Kirloskar Electric Co Ltd 8 8.85 

Induatrlal Suburb, Raja|i Nagar (NA) 
Bangalore 580010 
(Oiatt Myaora-Kamataka) 

Indian Raprographic 7.8,85 

Syatama Pvt Ltd t (NA) 

lit Floor, Plaza Cinema Building 

Connaught Place 

New Delhi 110001 

(Oiatt Meerut-Utter Pradesh) 

Laraen 8 Toubro Ltd 9 8.85 

LiT Houle, Narottam Morarji Marg (NU) 
Ballard Eatate 
Bombay 400038 
(Dlatt Myaore-Karnataka) 

Punjab State Electronics Oev. & 12.8 85 

Production Corpn Ltd (NU) 

2nd Floor, Bank of India Building 

Sector 17-B 

Chandigarh 

(Oiatt Ropar-Pun|ab) 

Dowell'* Elektro Werke 12.8.85 

Satguru Estate, Cft Aarey Road (NU) 

Coregaon East 
Bombay 400083 
(Bombay-Mahareghtra) 

DCM Ltd 12.8 85 

(Unit ol DCM Data Products) (NU) 

Bara Hindu Rao 
Delhi 110008,. 

(Dlatt Solan-HImechal Pradesh) 

Eaoorta Electronics Ltd 19.8.85 

Escorts House, Roshnara Road (NU' 

Delhi 110007 

(Backward area in Haryana) 


Dlneah K. Srlvastava 21,9.88 

C/o Mr Q.K. Ra|agopalan (NU), 

C-320, Dslence Colony 
New Delhi 110024 9 

(Dlatt Nalnital-Uttar Pradesh) 

BEE Electronics Machine Pat Ltd i»21(S88 
258, Or A.B. Road. Word (NU) 

Bombay 400025 k 

(Dlatt Than*-Maharashtra) 




Beau John 

ynustg, a-Jagannathan 
w Poea Garden Road 

Madras 000018 

(Oiatt Ohtngiaput'Ta^l Nadu) 

Goodwill ENetromea 8 Engg 
Co Pvt Ltd 

414-Nsw Delhi House y ■',■ 

27 Barak ha mbs Road ,, 

New Delhi 110001 
(Delhi) 

Dablkay Taehnolaglaa Pvt fik 
5-JB3-A PancMMM Park ,'f- 
New Dalhi 110007 * &jh 
(Oiatt Ohazlabad-uiar RMa«h) 

Rana Braka Usings Ltd, T flMA 
***Hbrt.22CathedralRORdt >V,. (NU* 
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(3) 

Low capacity low cost 
satellite communication 
terminals 


14) 

20 terminals 


(ii 


O) 


Electronic tuner* lor 
colour TV 
Deflection yoke tor 
colour TV 

Fly back transformer 
for colour TV 


Micro/mlnicomputer 

v 

Electronic telephone 
instrument 


Electronic teat and 
measuring instruments 


1 million 
0 5 million 
0.5 million 

Ra 100 million 

2.00,000 no* 


4 700 no* 


Lithium batteries 


10 million 
(3 volt* one amp- 
hour equivalent 
cells) 


1 Copper cable socket 
connector* 

2. Copper Nats, strips 
and components 


1050 tonnes 


Elfctromc telex 
machine 


5000 no* 


1, Carbon potentlo- 7 million nos. 

Meters 

2, Carbon potentio- 1 million nos. 
meters with switch 

3, Single slide potentio- 1 million nos. 

meters 

4, Dual slide potentio¬ 
meters 

5, Cermet potpmio- 


6. Carbon presets 

7. Wre-wouod poten¬ 
tiometers 

8. Plastic conductive- 
coating potentio- 



Mlcroprooaeaor baaed" Ra 30 million 

communications 

controllers 


Fasolmtle equipment* 


MMicomJWt*r7mtiro- 

procsaaar based * 


200Q not. 


R»0Oms|«on 



Madras 600086 

(Any permissible area in 

Tamil Nadu) 

Suresh Snrivastawa 

Vl/ll Mamed! Campus. Kotla Lane 

New Delhi 11000? 

(Distt Bahraich Uttar Pradesh) 


T S Grewal 

?0-Lodhi Estate 

New Delhi 110003 

(Distt Dehradun-Uttar Pradesh) 

Methodex Systems Pvt Ltd 
607-608 Meghdoot, Nehru Place 
New Delhi 110019 
(Disll Indore Madhya Pradesh) 

tnstrurmmiation Ltd 
Kota Jalawar Road 
Kota 324005 
(Distt Kota Rajasthan) 

Best & Crompton Engineering ltd 
29. Raiaii Salai 
Madras 600001 

(Distt Chinglepul-Tamil Nadu) 

r S Grewal 

20, Lodhi Estate 

New Delhi 110003 

(Distt Dehradun-Uhar Pradesh) 

Kundandas Hariknshandas 
Sadarangam 

C/o Royal Electronics Pvt Ltd 
46/1 Kangrati. B K Market 
Yard Road, Belgium 
Karnataka 

(Oiatt Belgaum-Karnataka) 

Punjab State Electronics Dev. 

A Production Corpn Ltd 
Bank of India Btdg, 2ryl Floor 
Sector-17B 
Chandigarh 160017 
(Distt Ropar-Punjab) 

Incgmnet India Ltd 

B-102 Phaae-VIII, Industrial Area 

SAS Nagar 

Punjab 160051 * 

(Distt Ropar-Puniab)* 

Essen Peripherals Pvt Ltd 

7- 0. I DC Electronics Complex 
Qandhmegar 

Gujarat 

(Dlett C^andfcmagsr-Qujarat) 

Machinery Manufacturers 
Corpn Ltd 

Gateway Bldg, Apollo Bundfr 

j9q«w«ooa* 

(OMcuttaANtat Bengal) 

mtq^wlng Ltd 
Nsrmspur Roitf, Balansgar 
Hyarihbnt 80M37 
(Andhra Prtdaah) 

Magnetic Information 
Technology Ud 

8- 100 Phaw-VHI. SAS Nagar 

^^ksiigsMtoper-Purtjeb) 

' ' Hindustan Brown Boverl Ud 
Brqwn Boverl House 
. Rice Cornu Circle . , 

Barode 280007 

, • (BofjBeiftMwraehtral v, 

>*;M*oh#tefy IdaAyfeeiursra ■ 

S •, Oofpoomon Ltd 1 ... j*. ,4' 

ODMeay BiMng, Appro Bum 
Bombay480034- 
■ (Cslmie^eet Bgml) 

CromqWb i ftils ff ud \ <■ 
JpOfJ-B. O a Sw Maras* , 

. BoeMy 400023 ■ JjJrfS 

(DumDhsr-MBdhye *rf«*le)r) 

VHMI Nandi-*£4**"' “ 

*«*tOF.* • *, ■ 


21 8 85 Electronic micropio* Rs 100 million 
(NUj cessor based control 
instrumentation 
comprising transmitters, 
rocorders and 
controllers 

23 8 8b Minicomputer/micro Rs *,00 milium 
(NU) processoi based 
systems 

23 8 85 Minicomputer/micro- Rs 30 miirion 

(NA) prodessor based 
systems 

23 8 85 Uninteiruptible power Rs B8 million 

(NA) supply systems ot 

capacities 02 KVA to 
500 KVA 

23 8 85 Solar thermal systems 1000 systems 
(NU) lor domestic.commer- using 25.000 

cial and industrial sq mtrs of 

applications collectors 

23 8 85 1 Colour TV receiver 50,000 nos 

(NU) sets 

2 Black-and-white TV 50,000 nos 

receiver sets 

30 8 85 1 Black and-white TV 10,000 nos 

(NU) sets 

2 Colour TV sets 20.000 nos 


30 8 85 Minicomputer/micro- Rs 200 million 
(NU) processor based 
systems 


30.8.05 Minicomputer/micro- * Re 60 million 
(NA) processor baaed 
systems 


30,8.85 Winchester disc drives Ra 00 million 
(NU) and catndges disc drives 


30 8 85 Matrix printer 
(86) 


Rs 50 miNMp s 
(after eapfF 






30 8.85 MinicompiMr/micro- Rs 100 mNHoft 
(NU) procasaar bus?* ** , ? 

systsms 

. V -w , 

30.840 Floppy disc drum and 1 
(NUT Its (ub-a*wmbltu, ' 

(BU'ihalfmight 

and 3%-if^ a; ,. J^S 1 [ 

ly> , 

6.9.M ‘ MMbotnpulbr/mlctg- At # gilpon 
(NU) probaaaor baabd : / #■ 

syatama ™ ;.? *'• 

0 -1 

, 4 

9-9,84 , MlerOfRpcusor MssM*) UBmlMbn A 
(NA) _ computwsystsms -jX" 


8(885 ‘ ENcbonlc Mlaphona ,k 2,00,0001 
(NU) InatrumaMa <■» *“ 


MU) 




IU 

(2) 

(3) 

(4) 

New Delhi 11001 ? 

(Dtstt Gszis bad-Utter P-adaah) 


2 Colour TV receiver 
sets 

50,000 nos 

The Pumab State Induatrial 
Development Corpn Ltd 

SCO 54*56 Sector 17-A 
Chandigarh 16001 7 
(Ropar-Punjsb) 

9.9 06 
(NU) 

1. Hard disc drives 

2 Floppy disc drives 

3 Dot matrix printers 

4 Daisy wheel printers 

Rs 275 million 

Multitech International Ltd 

6A, Atma House. 1. Tolstoy Marg 
New Delhi 110001 
(Dehradun-Uttar Pradesh) 

11 0 85 
(NU) 

Microcomputer/ 
microprocessor based 
systems 

Rs 200 million in 

val&B 

International Computers Indian 
Manufacture Ltd 

Ahmednagar Road. Mile Post No 4 
Pune 

(Distt Pune Maharashtra) 

30 9 85 
(NU) 

Mimeomputer/micro 
processor based 
systems 

Rs 240 million in 
value 

J&K State Industrial 

Development uorpn Ltd 

Drabu House Ham Bagh 

Srinagar 

(Distt Jammu-Jammu & Kashmir) 

30 0 85 
(NU) 

Uninterruptible power 
supply systems 

5 500 nos 

Instrumentation Limited 

Kola Jala war Hoad. Kota 
riaiasthan 324005 
(Distt Kota Rajasthan) 

30 9 8b 
-NA) 

Uuves (all types like 
winchester, hard disc 
floppy disc etc ot all 
sizes) Punters (all types 
like daisy wheel, line 
dot matrix etc.) Key 
boards, display ter* 
minals 

Rs 250 million 
value 

Vishesh Techmcal & Management 
Services Pvt Ltd 

653. Hth Main Road 

HAL Second Stage 

Bangalore 560038 
(Distt Tumkqr Karnataka) 

30 9 85 
(NU) 

Dot matrix printers and 
daisy wheel printers 

Rs 250 million in 
value 

Kartar Singh Thakral 

C o Di N L Hingoram 

R J Consultants P l Id 

J A Mehar House, 1st floor 

15 Cawas|i Patel Street, Fort 
Bombay 400001 

(Any permissible location in the 
slate ot Karnataka) 

30 9 85 
(NU) 

1, Mini computers/ 
microprocessor bused 
systems 

2 Calculators 

Rs 30 million in 
value 

2.00.000 nos 


Nama o 1 Unuartaaing 

It dttad 

Articlaa 

LETTERS Of INTENT CANCELLED 

Surya Prakaah Snvastava 

Saubhagyavatl Industries 

Jaipur 

3.3.64 

(Ca neat lad) 

Electronics components 
chemically milled 

R C Exports Pvt Ltd 

Bangalore 

14 1062 
(Cancelled! 

Digital blood pressure instru¬ 
ments and digital human 
thermometer 

Orr cee Electronics Ltd 

Bangalore 

16 1 82 
(Cancelled) 

Printed circuit board 
lor 100% export 

S A Software Technology Pvt Ltd 

New Delhi 

30 6 84 
(Cancelled) 

Development of computer 
software 

Delview Electronics (P) Ltd 

New Delhi 

29 7 84 
(Cancelled) 

Pre-recorded video cassettes 

Kothari Electronics & Industries Ltd 
Madras 

1 1183 
(Cancelled) 

Colour TV receiver sets 

S,D Gupta 

W-63 Greater Kailash-2 

New Delhi 

22 3 8? 
(Cancelled) 

Printed circuit board etc 

Indus Technologies Inc 

Monroeville, PA 15146 

USA 

28 2 85 
(Cancelled) 

Computer software 

Ralectromcs Pvt Ltd 

Bangalore 

2 2 85 
(Cancelled) 

Black-and-white TV sets 

Ralectromcs Pvt Ltd 

Bangalore 

23 9 83 
(Cancelled) 

CTV sets 

Pun|ab Slate Industrial Development 
Corpn Ltd 

Chandigarh 

20 4,81 
(Revoked) 

TV glass shells 

Mitgart India Ltd 

SAS Nagar 

Punjab 161051 

31 12 83 
(Cancelled) 

Magnetic cores & ceramic 
components etc 

Crompton Greaves Ltd 

Bombay 

4 4 B? 

(Cancelled) 

Static AC variable speed 
drive system 


Auto controls (P) Lid 

414, New Delhi House 

27. Barakharnba Rond 

New Delhi 110001 

lAny permissible area in Delhi) 

30 9 85 
(NU) 

Minicomputer/micro¬ 
processor based 
systems 

Rs 60 million 

Ambush Kumar Hansal 

2'31 Ansari Road, Daryaganj 

New Delhi H0006 

(Any permissible location in 

Uttar Pradesh) 

30 9 85 
(NU) 

Modems 

10,000 nos 

B l) Aggarwal A Sons (P) Ltd 

29 30 Vasvani Mansion 
t?0 Dinshaw Vaehhu Road 

Bombay 400020 
(Deihi) 

30 9 85 
(NU) 

Colour television 
receiver sets 

60,000 nos. 

The Economic Development 
Corporation of Goa. 

Daman & Dio Ltd 

Tnnora Apartments, Near El- 
derad© Tbealre P.B No. 316. Panaji 
Goa 403001 
(Goa, Daman & Diu) 

30 9 85 
(NU) 

1 Electronic digital 
document 

2 Transmission equip¬ 
ment 'facsimile* 

2000 no*. 

J&K State Industrial Development 
Corpn Ltd 

Orabo House, Rambagh 

Srinagar, 

30 9 85 
(NU) 

VHF mid band commu¬ 
nication sets 

Rs 30 million 
In vtlus 


{Distt ekMgsin-Jsmmu 6 Kashmiri 

LICENCES AND LETTERS OF INTENT 
CANCELLED 


-|! k ' Hama o/ unMmkma 


'$» LICENCE* CANCILUO 

1 Ssrsbhsi EntsrprfM* LM 

Scmbhal BnMrpriM* LM 



IL datad Articlaa 


18.3.73 T«l*»t»ton rsosiiwi 

(Ravoksd) 

3.11.87 Tttovttton MWm 

(RsvotoSI 


YOUR DEPENDABLE SOURCE. ., 
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OFFERING THE 

microprocessor TRAINER WITH THE 



For • Educational Institutions 
Training Collages I Industries 
microprocessor 

The most important aspect of microprocessor application is interfacing 
the microprocessor with the reel world. Professional Electronic Products 
offer Microprocessor Trainer (based on Intel 8Q85A) with the widest 
range of experimental interface modules, which facilitate training in this 
vital aspect 

These interfaces save you from the drudgery of designing 
the hardware for their experiments They allow the students and sngmeers 
to conduct a range of experimants an real life interfacing problem* of 
micrprocessors Exhaustive literature supplied with the system gives 
experiments on each of these interfaces. Dovolopod in 

For further iuforuiitkMi or • demonstration 

frtooti wrlto tot 


• RAD Laboratories •Military 


planning development 
products. 

Range of experimental Interfaces 
O Keyboard 
0 Display 
0 Elevator 
0 Logic Controller 
O A/D Convertor Temperature Sensor 
O Dual Slope ADC 
O Dual D/A Convertor 


Crystal oscillator/Dhndar 
Stepper motor Interface 
General purpose PC 
Speech Synthesiser 
Modufetor/damoduletor 
D.C. motor controller 


our Govt. Recognized R & D U§l»or«tory 


h' iw.-v i,>. mI | j<‘( tn :j)K h<i .! ; 

till V u \ i Of < M; W0A(" Ml { HU \ , 1 . 
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FIRE RETARDANT Ai) 
PRINTED CIRCUIT BOARDS S] 

For • 

Colour & B/W T.Vs. 

As Recommended by === 
Department of Electronics \ 
Imported Material 
NEMA- FR-2/FR-3/FR-4 
GRAFICA-The name you can rely ) 
on for quality PCB's. 

Wgl GRAFICA W 

DISPLAY CO., ir* 

| | 86 Mathuradas Vasan)i Road 

Near Oarpan Cinema Andheri (East) X 
Bombay 400 093 1 

Phone 6044464 6321383 I 

yr 


BULK SUPPLIERS & STOCKISTS 
OF 


MICROPROCESSOR 

DEVICES 


TRIMPOTS*ND 

CERMETS 



1C SOCKETS 


CAN ALSO OFFER : 

Trites, SCRs, Diodes, Transistors. 
Tantalwrft Capacttoftt, beds. Crystals, etc 


Set. ' * 

INI SLECTRONICS 

, Sint Fleer, 3. Chunem Can*, 

Wr^ae w H ev <00007 Phone: aoa4M 



Computer \ 
8t Word x 
I'nx t'ssiiKi 
Supplies 


Call B. R. ENTERPRISES. 

A source that can serve a wide range 
of your computer and word - 
processing needs. 

Stockists and Importers — 

Floppy Disks (Memorex, Verbatim, Dyson), 
Printer Ribbons, Magnetic Tapes, 

Disk Packs, Print Wheels etc 

B, R. Entarprfea* 

28 * Silver GoW S V P Road Borivali (Wait) Bombay -400 082 
• Tal 66 18 84 • Gram CHIPMEDIA, Boiflbay 400 082 

Salt* Offica 3/806 Navjivan Sqnety 6 th Floor 
Lamington Road Bombay 400 008 • T 4 I 97 65 29 



NVYltf6 4 centra sy»t^ 29kg (tenets My shoe* taught by isedbythr 

CRisrUy II Awnrsscn hose netted 

NOTUNBBTsmt 12bkcontrol^uem, ■ etetessIs»uppl » dtreewttn 

2ttgcspeC*y HKJnmflMrh. 

- lesdtsdsMsetrteconnectiontoiit. zx 

■tw nw ■•■top rODs* a w iMcauai Asa a Cameodur* as m 

cervdsytem MOgmupsctty 420mm **h ^. 

aotno programmes from keyooard or send Most odier mtoo\ m Moresby u»je» wm> 

teMteMasiafteH wtetL mmraooo. 

technology and research associates 

a waatar mm ulcutm -m «> mw mu >ani«M» Mwodanawi 


vac jo 

MM Ofitr aDweuae tmttut umb* mi 


CS FOR YQM 















.Electron! 


SIGREP TV Timer 
Matchless Quality 
Meant for quality 
conscious 
TV Manufacturers 



Mid by Leader Electronics (India) 

821/29 Kamlanaqa. Rohtak 124001 


Field Failure Relay 



Moat wanted critical device by o.E.M. 

E s aen t lsl protectlow tat 
a DC Motor Field 
e Solenoida In MeotUne Tool* 
a High speed lifts And many mors apolicatlons 

Feeh m ne 

a Instant ON/OFF (Better than 2 milliseconds) 
e No external power supply 
e High Immunity to extaifisl distuiPances 
a S Hertz blackout trip 

0 Manutactur*d aoM and aarvioad by 

Systems Hardware 
and Components 

fee U0Y0Q8ADAN NO 2 MIDC j 

ANOHSRI (E) BOMBAY-400 0G3 

TO. 632-2130 632 3676 CABLE VBHATKJN6 J 


4cf**/con 


CAPACITORS 

KNOWN 

from (IK)YEARS 
last y_y 

FOR IT'S 

EXCELLENT QUALITY 
& REASONABLE PRICE 


pmwtid cMCtirr mauds a kits 


■ ■ ' PCB SITS 

R> Ax 

41 Audio Lev%l Indicator 4 I CDs 3 40 

42 oieret Audio Level Meter (1C 1405) 10 12*> 

43 tlei Ironic C rossov«rr Network 10 100 

44 DglaK Icrk Mark | (FND *>00) 10 IPS 

4b Digital Clou Mark II (LFD typo 32 400 

4b Digital Clock MarK III (Flat LED4cm Display) 20 400 

47 Small Display for c lock (Using f f lath lEUs) 5 40 

48 Universal T mer ( 1 see to 99 hours) /0 

49 TV booste 0 150 

50 UHF IV Preamp y 

51 TV Pattern Qererator IQ foo 

52* IV Games (4 games) Built your own T\» 15 

53 M /su 41 Door Bell h bb 

j4 Electron c Horn lor Gat b 70 

55 Walkman Disco Light > JO 

>G IL Disco L ght Stai t igure 7 60 

f 7 M >sqmtio Rtppeller t 3b 

58 Liqht Dimmer 3 7b 

bO Emergency L gl 10 1*>0 

bl 40W invertor R 20U 

OP lOOWinvfrlor 12 5S0 

63 150W i vp tor 12 600 

64 Two station Versatile Intercom 5 

bb Automatic Voltage Stabilizer (Ki I with reluy) b 110 

6b Electronic Regulator for Fan *■ 

67 Digital C umhirjation Lock t?r Cars 10 

68 Water I evel Indicator 6 

69 Battery Eliminator 1 J5 

70 Autoniatic Car Theft Ala m 10 

71 Regulated Power Supply 1 5V 1o 12V 

adjustable B 150 

72 Burgular Alarm 15 

73 Stereo Balance Indicator 6 5 

7 A Microphone Pre amplifier 8 150 

75 General purpose PCB (available IP models) 12 

76 Battery Charger 10 125 

77 100+100W Power amp with pre amp 30 800 

78 Signal injector 5 40 

79 Mono to Stereo Convertor 7 100 

80 Plain Copper Clad PCB 15'lOcm 10 

NOTE. Price includes supply of elreuH fia gio m and compo¬ 
nents layout For enquiry send st om pod oneo f opo and for VPP 
delivery 40% adfpop tRHbHj by MO/DO minlmtmt order exe¬ 
cute by VPP As. Hr- 

TELECTROM INDUSTRIES 

N*aaonuuMgw«Man«. _ AS 

Near Passer Meuse and End of ftvon Kal Sea* lM«t VB1 
Kodombohfeom Modrm 000004 



tn-u | sn-tt 

M>» I M4| 


mil 



Mart. 


hnneef festmaj 


3ComM term 

INDUSTRIAL SKRVICS 

FAN IAUC CHAKALA ANDHHtl KUALA ROAD 
ROHRAY 400 0V) PHONI S1S4I40 




AUTR0N HIGH V9LTA6E 
CARBON COMPOSITION FILM 


i f.1 


FEATURES Excellent stability low coat 
Rang# S60K-100 MEQ OHM. 
ToMreneee-IOtt, 5%, 2 V., with gland 
Wee Voitagas up to 1S00 Volts 

Manufacture 

M/S. AL AMEEN COMMERCIAL AND 
INDUSTRIAL CO. LTD. 

23/1, 2nd Floor Tel 70134/73150 H O 

Crescent Rond 226412 Branch 

Bangalore—560 001 Tele* 0845-0218 ACIC 


Advertising in EFY 
PAYS 

Try it Yourself! 


STEREO RADIO OEM' 












































H Eagleman | 


The only Heavy Duty 

POWER RELAYS 

THAT HAS SATISFIED 
THE MOST CHOOSY BUYERS 
A 

WITHSTOOD THE TEST OF 
TIME 


R*gd 

Patmt 

Ottign 
No 14459# 





COVERED 
Upto 30 AMPS CONTACTS 
240V/440V AC 011 110V DC COILS 
Tfcey we *ubitfti/tei of conucttn 


EAGLEMAN ENTERPRISES 

3/1'** K i r 1 1 Na(|jr Ind Arp.i „ 


Wi'w Oi-lhi 1 10015 


Selected Book$ Available 

Ask lor the latest list 
from 

EFY Enterprises Pvt Ltd 


A T TFNTION PCB MANUFACTURERS 

GLASS EPOXY 
COPPER CLAD 
PAPER PHENOLIC 
LAMINATES 

Ready Available 

BINITA TRADING CO. 

20 A Rdtilal Mansion 
28/JO Parekh Street 
S V P Road Bombay 4 
Tel 389900 and 389959 
Authorised Dealers 
FORMICA INDIA DIVISION 



FOR YOUR 
REQUIREMENTS OF 


CODE 


MINI MIDGET i 
POWER RELAYS 


2 Amps to 30 Amps 

Contact 

COMPONENTS & DEVICES 
4/25, Vanl Housing Society 
Bowenpally P O 
Hyderabad 500 011 
Ph 823694 


GENERAL MAGNE11C 8 THE RELAY LOU 
PANY NOW OFFERS A HIGH RFIIABIIITY 
HEAVY DUTY RFI AY WITH FOLLOWING 
ff A It Jilt S 

I ( ONTAC" RATING )0 AMPS AT 250 VAC 
Rrsisnvt 

^ CONTACT ARRANGTMINI t< o OR 2C/0 

3 ( OIL VOLTAGE fa TO ?2D VtX 

4 I NO OR 1 NC < ONTAC 1 WITH faO AMPS 
HATING ALSO AVAIL ABIE EXTENSIVELY 
UiFD IN VOLTAGE SlABILIZERS 
MOTOR STARTING INVERT OHS AND 
VfRY HIGH FREQUt Nl Y APPLICATIONS 
GF T INCREDIBL E PERFORMANCE AT 

A REASONABLE PRK E YOU CAN SIMPLY 
RELAY ON OUR RELAYS 

MANUFACTURED BY 

GENERAL MAGNETICS 

A 101 INDUSTRIAL ESTATE 

II STAGE FEENYA BANGALORE 860058 
TEL NO 385923 GMS RELAYS 




(STEAil) 



WIREWOUND RESISTORS \ . i 
RHEOSTATS \U| 

POTENTIOMETERS X ^It 

manufactured by 

STEAD ELECTRONIC INDUSTRIES 

17 UA JAWAHAR NAGAR, 011X1-110007 
PHONES: 23781S, 2B1B727, 2ftMSS ORAM: RHEOSTATS 
Telex: 31 UNI 8TED IN 



ICS FOR YOU 









































STOP IMPORTING soldemnb a de-sdlderirb tips 

Now you have the "Rowland" long life soldering tips. 

Phosphorous—Iron dad—Chrome plated—Prstinned and packed in PVC bubble 
packing. Processed to International standards at an unbelievable low price. 

"Rowland” substitute soldering tips are readily available for Weller (TCP- 
magnastat without temperature sensor but fully magnetic.) Temtromc: ECP. 

LR-20, T-3000 and SPI series soldering irons. 

Ungarel (including Princess Nibs). Ungarmatic # 80 to 88 and # 92 to 94 
Goot, Litesold, Adcola (101, 333, 444, 2001) type soldering irons. 

Soldron (Plain and Adaptor) and all ordinary dimension bits: We also 
manufacture any “made to order” specifications. 

Write for a free brochure and price lilt. 

Manufactured by: Sole Distributor 

/tccrv-MTcTk Meat Universal Electronics, 

njXAJn ItU Wtll. HwWu 4, Mandi Veerappa Lane. SJP Road Cross, 
Jayanagar, Bangalore 41. Bangalore 2. Phone- 228686. 229731 


mekasonic 

LOUDSPEAKER 


Rtron 


BLACK & WHITE 
TELEVISION JM 
CHASSIS 


> 

For — - — 

★ TV Manufacturers 

★ Hobbyists 

★ Technicians 

A TRON-For Proven 
Performance 

Please Contact 

Atron Electronic 
Industries 

62-A, M G Road. 
Secunderabad-500 003. 


Advertising in EFY 
PAYS 

Try it Yourself! 

“RIMCY” 

HEAT SINK COMPOUND 

Applications: 

ICs, Transistors, Diodes. SCRs, Fly back 
T ransformers in TV Sets, Thermal Coupler for 
any Heat Sink Device 

Available: 5 gms. H> gms. 100 gms and 1 Kg. 
pack 

Manufactured by: 

RESISTORS INDIA MF6.60. 

10 Mutfichur Road, West TtugbRcam, . . 
Madras 600045. ’ f 

Phone, PP. 417295 ; ‘ 

*— i'-. .. ) li i i i nt i ' ll if mini 

f EBRUARY J986 . 


ACRYLIC 

SHEETS 
CUT TO SIZE 
RODS, TUBES 
& 

FABRICATION ITEMS 

METAL KING 

14. Yusuf Bldg., 9, A. R. Si. 
Bombsy - 400 003 
Phone 329614,336667 
(Bet 2 to 5 o m l 


PRINTED CIRCUIT BOARDS & KITS 

Pl Hemed Pnc« ol P.C PCB KIT 

No Board. ( C Diag 6 C L out) and Kit for R» Rs 

363 Simple 3-station Office Intercom 25 430 

364 5V-3A Toughuae Protected Power 28 425 

Supply 

365 Inexpensive function Generator 15 740 

4049B 

366 Simple Burglar Alarm <S£ Delay 4001 15 240 

367 MULTiTRON Colour Television 20-Inch 125 

368 Higher gain 3 or 4 Stage TV Booster 10 190 

369 Reliable Fire Alarm using Gan Sensor 15 360 

370 Switching Power Supply 5A/1B0W L296 25 1290 

371 In-CAR Switched Power Suppty4 5-9V 10 132 

372 Function Generator XR2206 HzlO-IOOK 45 1100 

373 In-GAR Radio Power Booster IS 210 

374 B*W 20 inch TV-ICa. 1190. 920. 65 1200 

3069, 555 

375 Laboratory Amplifier Hz20-200K0.5W 15 210 

376 Flanged Sound E«ect-TDA1022 25 830 

377 LCD Multimeter MK-III 60 97C 

379 Switch Mode Power Supply tor B4W TV 30 

379 Stereo Tape Copier 39 560 

390 Transistor Lead Identifier & Taster 30 400 

391 Conversation-to-Diaco, Noiae Meter 25 260 

363 Cassette Interface 9085 M-Procesaor 10 

394 LED Packet PIN-Ball Game 15 155 

365 TV/VCR Signal Embellieher 75 850 

366 Precision Powersuppjy 0-30V10741/1 35 750 ; 

397 Roulette Wheel Fun ■ 25 290 

398 Add-on PIPS end Alarm for LEO 30 *80 : 

O-Clock , 

399 Time Swltch0-93 2 Mrs Multi Purpoee 30 *30 ; 

390 FM Signal Generator 1/ 156 

391 10 Amp. 0 to 50V PowerBupply 35 — 

392 Video Distribution Amplifier 20 IBS 

393inlrsred Ughtber Trsnemlt-RsoUver 25 360 

Postage «4k*«»1 Advene# $0% tor VIN» orders. 
KHsfnclMde ECU 8 e* oorwpormrts u n iB U d d * d - i 
Cabin* Mestraooet Our ddOPraUsHwe (tapes 

CraTELTRON ELECTRONICS < 

, §■ |Vo 8. TRUSTPURAM, Third! Cross ;* > • 

.. IS Komimbakkem; Madras 600024 

.(Mtrs; PCBs.KII*. A CdR*).' 


A wide range of 
high quality gene¬ 
ral purpose Loud 
speakers, Woof¬ 
ers, Tweeters, and 
cross-over net¬ 
work 


rr VI MEKASONIC INDIA PVT. LTD 

€, „ ■ .M 1 227A. Rash Behan Avenue, 

mekasonic Calcutta 700 019 
■ ■ ■ ■ Phone 42 2697 



"Leading U K Supplier of ICs, Memo¬ 
ries, Semiconductors, Connectors, 
Computer Peripherals, Floppies etc, of 
well known Brands. 

IMPORT your Electromc/Computer 
Components Directly from us and cut 
the middleman. 

contact RAAT Electronics 

54 St. Pauls Avenue, 
Marrow, Middx HA3 9PS 
Tel- (01) 204 7014 
Telex 297761 BTI EQ G' 


Protect eyes from glare 
by fixing 





AH typos of scrooos 4 TV 
octotsorm »v$Hobh. 


iron 

If 


Trade btquihti to 


3S.laj0atRg4Markftt.D«thi- 















IWII YI'rfCH'! VN rovi (IN H AK 1 111 f BOBBIN 
Hifft. biihhiN ia rvii na r i nr\i 
1 I A I HI HDlt) i’AHFR SIDE RRACKH 
All II AMPS 


MAK CORPORATION 

363/2 (OLD), NAflAVAN PETH. PUNE 411 030 PHONE 444073 


FOR SALE 

COMMUNICATION EQUIPMENTS LIKE: 

• EXCHANGE SIGNAL RECEIVER 

• SUBSCRIBER RECEIVER 

• TDM SIMULATOR 

• VHF RADIO RELAY EQUIPMENT (14 CHANNEL) 

• SINGLE SIDEBAND ADAPTOR 

• IF AND RF AMPLIFIER 

• PROFESSIONAL FERRITE CORES 

F OEtHJHlHER DE 7 AILS PLEASE CON1ACT 

MSOEIIN TRADERS A ENRINIERS 

13 /A 3rd Main Road, N H Colony, Bangalore-560019 
Phone 606269 


Smart, dynamic people can earn 
3000/- monthly by promoting our 
latest, unique electronic products 
in offices, factories. I will guide 
you. 

Contact Personally, FRANK, A- 
210, LAJPAT NAGAR-1, Delhl-24, 

after 2 p.m., weekdays. 


EFY’s Back Issues 

Only a few copies ot some back 
issues of Electronics For You 
magazine are available. 

Therefore, before ordering please check 
up from us whether the issues 
required by you are in our stock. 
Alternatively, please ask for the 
list of issues available, before ordering. 


Circulation 


UNUSUAL 

ACRYLIC 

GIFTS 

FOR OFFICE 
& HOME 

METAL KING 

14, Yusuf Bldg. 9. A R St., 
Bombay - 400 003 
Phone : 379614. 336667 
(Bet. 2 to 5 p.m.) 


cod winding 
machines 


for wide i 

applications j 

light, medium, ff* A 

heavy duty g ffW* JUB 
toroidal JL Ik TMBBBc 
armature, 
stator and 

winding machines!^^* 


EXCEL ELECTRONICS 

Jf. HAAZ CINEMA BLOG. 2ND FLOOR. 
LAMINGTON ROAD. IOM9AY 400 004 
PHONE 359240 GRAM COIL WINDER' 


Call it 

Magnet Charger 

We make ail types ot 
magnetising equipments 
Electromagnetisers, 

ON-LINE & Stored Energy 
magnetising machines. 

Good tor 

Lr^_.|! ‘Loudspeakers 
.Lt*,*Pressure units 
, • .. v- * Au*o Magnetos (or 
'"‘l Scooter. Moped c 
- ^ A & Motor eyries 
r ' ‘Cycle Pvnamos 
I . f ‘Generate) s 

...' *D C Motor s ‘ L 

hernia 
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ELECTRONICS FOR YOU 

















One Indian company 
is substituting 
the world.” 



the professionals 
who are 

making fundamental 
breakthroughs in electronics 



Series is launching a concerted 
programme for the indigenisation of 
key electronic components. VHF 
electronic tuners are the second of 
its products to sweep over the market 
offering TV manuiacturcrs a high 
technology substitute that is second 
to none in the world. 

This indigenisation marks a 
breakthrough in manufacturing 
technology, an independent Series 
effort. 

An inherent part of the programme 
is the complete technical assistance 
offered by Series to make the VHF 
electronic tuner compatible to B & 
W and colour televisions. 


And that's something that has never 
been available to Indian TV 
manufacturers before. 

The Series technology 
offer 

Series technology for you 

* Manufactured by the latest 
machinery. 

* Complete technical assistance 
offered to make the Series VHF 
Electronic Tuner compatible to 
your B & W and colour television. 

* Complete technical assistance to 
make indigenous operating units. 


Specifications 

* CCIR Standard. _ 

* Power Gain: Minimum 28 dB 
through all channels. 

* Gain Deviation: 6 dB between all 
channels. 

* Gain Reduction: 40 dBminimum. 

* AGC: Reverse 1 to 8 volts. _ 

* Noise Figure: Not more than 8 
dB through all channels. 

* Provision for AFT. 

* Provision for Mechanical or PCB 
Mounting 


5 series \ 

Z/ We’ve dot what i 


For further details write to us: 

Series Audio Systems (P) Ltd. 

I49B, DDA Sheds,Okhla Industrial Area,Phase II.New Delhi-110020 
Tel.: 636422 

.. . - . - JEfi/f . tytar,, 


got whilittikeilobe(heii&es(^ f 




QUALITY FROM 
START TO FINISH 




SfiS has established and maintains itself as a quality source for EPROMs. Because m 
SGS, every employee shares the corporate's commitment to “TOTAL QUALITY 
CONTROL” from product development right through delivery to our customers. 



KAJRISH! EXPORTS LTD SGS SEMICONDUCTOR PTE LTD 


107 Aggarwal 
Bhawan .15-36 
Nehru Place. New Delhi 
Tel: 6418844 
Telex; 031-3033 


Sales Dept: 

28 Ang Mo Kio Industrial Park 2 
Singapore 2056, Tel: 482 1411 
Direct Line: 481 2523 
Telex: ESC ITS RS 55201 










































































We offer Complete Turn Key Services on 

Micro Wave Oven, 

Mini Computers, If BiilliliflHil 


T.V. Picture Tube, “ Project Profiles, 

» A ,. _ - Project Reports, 

Magnetic Tape, T , _ 

— Techno Economic- 

Semi Conductor Devices, Feasibility Reports, 

Deflection Components Market Survey, 

Floppy Discs, ~ Identification of 

New Projects. 

Nickel Cadmium Cell _ site Selection 

Polyester Rim Capacitor ~ Building Construction. 

Push Button Telephones ~ “ elp obtaining Finance 

from Financial Institutions. 

Electronic Tuners A ~ „ . 

— Arrange Collaboration 

Micro Motors _ Import of Technology 

Prited Circuit Board _ procurement &. Erection of 

Electronic Type Writer Plant * M ^hineiy 

VCP 8. VCRs. " PerS ° nnel SeleCti ° n 

^ _ — Research & Analysis, 

Electronic Toys 

A — Problems Pertaining to 

Flexible Magnets, Running Industry 

Magnetic Heads _ Product Marketing 

Digital Electronic Watches " 

Project Profiles are also available with us and may be 

_obtained by sending Rs. 500/-each through Bank Draft 

PROJECT DIVISION (ELECTRONICS) BSB 

POONAM INDUSTRIAL fiv) 

RESEARCH & DEVEIORMENT W 
CONSULTANTS LIMITED \£3L 

WH-16, PHASE-1 MAYAPURI. NEW DELHI-110 062 (INDIA) CALL : 504509. 
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BUV VC3UR 

campuTER 

mEOR 
FROm ETBT 


• EH-STDCR 

• RERSOflRBLE 
PRICE 


PRV fine CARRY 


1 Computer Tapes, 6250 BPI, 727 27mts length 

2 Single Side Single Density 20.32 ems Soft Sectored 
256/312 KB IBM 3740 Format 

3 Single Side Single Density/Double Density 
Solt Sectored Mini Floppy Diskettes 

13 33 ems 48 TPl 

4 Single Side Double Density 13.33 ems Soft 
Sectored 96 TPl Mini Floppy 



FIs. P. unit price 
305 00 

53 00 


43.00 


CDC Make: 45 00 
DATALIFE. 55.00 

5 Double Side Double Density 13 33 ems Soft 

Sectored 96 TPl Mini Floppy Diskettes CDC Make' 55.00 

DATALIFE 65 00 

6 Double Side Double Density 13.33 ems Soft 

Sectored 48 TPl Mini Floppy Diskettes CDC Make' 45.00' 

DATALIFE . 55 00 

7 Single Side Single Density 20.32 ems 32 Hard 

Sectored 384 KB Floppy Diskettes 54 00 

8 Single Side Double Density 20.32 ems Soft 

Sectored 512 KB Floppv Diskettes 55 00 

9 Double Side Double Density 20.32 ems Soft 

Sectored 1 2 t 6 MB capacity Diskettes 64 00 

10 Double Side Double Density 20.32 ems Hard 

Sectored Floppy Diskettes 1 6 MB capacity 69.00 



You can shop at any of these 
ET&T offices. 

Electronics fade 
and Technology 
Development 
Corporation Ltd. 

New Delhi 

Phone 3013789,3012640 
Telex. 031-62005 ETDC IN/ 
031-5457 ETDC IN 
Gram TRADETECH 

Bangiiora 

Phone. 368060, 368098 
Gram TRADETECH 

Bombay 

Phone. 2023080, 2023893 

Telex: 011-2745 ETDC IN 

Gram TRADETECH 

Calcutta 

Phone 412710 

Telex 021-3193 COMC IN 

Gram TRADETECH 


(A Government of India Undertaking) 


Phone: 446176 
Telex: 041-6632 ETDC IN 
Gram TRADETECH 
Secunderabad 
Phone 73360, 74430 
Telex: 0155-237 ETDC IN 
Gram TRADETECH 

■ Prices ex-ET&T godown and are subject to change without any notice 
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ELECTRONICS DIPLOMA ENGINEERS 

(TRAINEE) : 4 Posts 
New Delhi, Hyderabad, Lucknow 

Required by a growing company (New Delhi 
based. 1985 sales exceeding Rs. 6 crore and 
managed by an electronics technocrat). 
Candidates should have a high first class 
diploma in electronics engineering from a 
reputed Polytechnic, extrovert nature, pleasing 
personality and command over oral/written 
English language. Candidates appearing in 
their final examination in 1986, are welcome to 
apply. Candidates having 1-2 years experience 
can be considered for higher starting salary 
from the beginning. 

Selected candidates will have on-the-job train¬ 
ing (attached with Senior Product Engineers) 
for two years in any of PCB manufacturing/ 
assembly machines, quality assurance equip¬ 
ment, Microwave sub-system/components, to 
make a career in Marketing/Support of such 
equipment. On successful completion of the 
said two years training, they will be required to 
serve the company for next three years, at New 
Delhi, Hyderabad, Lucknow at the discretion of 
management. For this reason, they will have to 
sign an agreement of 5 years at the time of 
joining. 

Selected candidates will be paid a consolidated 
stipend of Rs. 1100/- per month in first year, Rs 
1250/- per month in second year. After comple¬ 
tion of the training, they will be appointed in a 
grade of Rs. 1400-150-1700-200 till further 
promotion to Senior Product Engineer. Besides 
this salary, they will be entitled to conveyance 
allowance, soft-term loans to buy vehicle, 
Medical insurance, PF, Gratuity, liberal bonus, 
Medical reimbursement, LTC, Leave encasha- 
bility, Higher education expenses reimburse¬ 
ment. Liberal touring allowance will be 
admissible in the entire period of 5 years. 

Please apply within 15 days in own handwriting 
giving bio-data, present/permanent address, 
qualifications (listing all outstanding achieve¬ 
ments), two worthy references, family back¬ 
ground, and enclose a passport size 
photograph and an essay of approx. 250 words 
explaining your specific strengths to: 

The Chief Executive 




202, Vlkram Tower 
Rajendra Place 
New Delhi-110008 


“We the leading 
Electronics Indent¬ 
ing Agency firm with 
market reputation 
representing world’s 
top electronics 
manufacturers in 
India, need:- 

SENI0R AREA MANAGER 

BANGALORE, DELHI, CALCUTTA 
Person should be 5-10 years 
experienced in selling electronic 
products like Integrated Circuits, 
Memories, Connectors, Mag 
Tapes, Floppies, Ribbons, 
Capacitors, Peripherals for 
computers etc. 

Engineers with marketing 
background preferred. Persons 
who are ambitious to grow up, 
and who are willing to take up 
any challenge only apply. 

We offer the best salary and perks 
in this market.” 

Apply to: Box No. 860301 

EFY Enterprises Pvt Ltd 

605 ‘Siddhartha',96 Nehru Place, 

New Delhi 110019. 
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WELL REPUTED INTERNATIONALLY ACCREDITED INDIAN AGENCY 
HOUSE SELLING CHEMICALS, FERTILISERS, PHARMACEUTICALS, 
IRON & STEEL PRODUCTS, RAW MATERIALS FOR ELECTRONIC 
INDUSTRIES IS EXPANDING AND NEED FOR THEIR BOMBAY, DELHI 
AND CALCUTTA OFFICES:— 

SENIOR SALES MANAGERS 

CANDIDATES SHOULD BE A DEGREE HOLDER IN M.Sc., B.Sc., OR 
ENGINEERING. THE SELECTED CANDIDATE (AGE 40-45 YEARS) 
SHOULD HAVE AT LEAST 10 YEARS SELLING EXPERIENCE IN THE 
ABOVE PRODUCTS AND THOROUGH KNOWLEDGE OF MARKET 
PRODUCTS. 

WE ARE LOOKING FOR A DYNAMIC PERSON HAVING INITIATIVE, 
DRIVE AND INTEGRITY WITH PROVEN RECORD. 

APPLY WITH FULL DETAILS IN DUPLICATE MENTIONING SALARY 
DRAWN/EXPECTED, DATE OF JOINING, QUALIFICATIONS, 
EXPERIENCE, AGE, TO JOINT EXECUTIVE SECRETARY, 

POST BAG NO. 19952, NARIMAN POINT, BOMBAY-400021. 


zepozeI 


CONDUCTOMmira 


PHILIPS 



RECEIVE SATELLITE TV PROGRAMS 

ENJOY 24 lira UNCUT MOVIES, SPORTS, NEWS FROM OVER 
11 SATELLITES OVER INDIAN OCEAN VISIBLE FROM INDIA 
(WITH MORE THAN 50 CHANNELS OF PROGRAMS) BY 
CONSTRUCTING TVRO TERMINAL WITH OUR DO-IT- 
YOURSELF MANUALS. 

COMPLETE SET OF 5 MANUALS (FOR ABOVE) Rs 635/- 
MANUALS FOR RUSSIAN SATELLITE ONLY Rg 165/- 

SOLARFUEL—SAVE 95% OF YOUR PETROL BILL! 

RUN YOUR CAR WITH SOLARFUEL WITH LESS THAN SO RAISE 
A UTRE.BE FUEL INDEPENDENT OR INDEPENDENTLY WEALTHY. 

You can easily and inexpensively convert your automobile to run either 
on petrol or SOLARFUEL at the flip ot a switch 


MANUAL FOR CONSTRUCTION OF 20 LIT/DAY 
SOLARFUEL REFINERY 


R» 180/- 


11/1, THIGLAR PERIYANNA LANE, 8ILVER JUBILEE 
PARK ROAD, BANGALORE 8M002 PHONE: 230547 


OWN A PERSONAL COMPUTER 

KEEP ALL YOUR RECORDS/TRANSACTIONS CONFIDENTIAL 
WITH HIGH SPEED 4SK COLOUR HOME COMPUTER 

COMPLETE SYSTEM (without TV) with more than SO 

different high cost software only Rs. 14,900/- 

Send your orders by remitting in full through IPO/Demand Draft/ 
Cheques (Outstation cheques add Rs. 9/-). Add Rs. 5/- on all orders 
towards registei post charges. For VPP orders send 25% advance. 

For price list of other TVDX antennas and circuit designs and for separ¬ 
ate price list for outside India shipments write to: 

SATELLITE SYSTEMS 

Dept 2E, SR NAGAR, HYDERABAD-600036 
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Matsushita Electric 

JAPAN 

Portable Oscilloscope 

VP-561 OA 


100 MHz, Auto Ranging, Digital Display, 3-Channel/6-Trace 






h 

HI 


■ iUto ranging function saves 
ime and labour • Probe with 
GND reference • 3-channel; 
6-trace alternate sweep 
• Optional GP-IB for versa - 
tile system configuration 
• Compact unit with 
outstanding functions • High 
isityCRT easily displays 
Dual-trace X-Y operation as 
> and/or CH3. Y • Mode 
ined by the battery back-up 
iiiomuiy »i i.y.ny accurate vertical axis and 
sweep'time : ±2% (-H0°C to + 35°C). 


ever®st/t.s»AEA/16 


R Our other products are Oscilloscopes, Digital 
)scilloscopes, Logic Analyzers, Protocol Analyzer, 
igital Signal Analyzers/FFT Analyzers,Low Frequency 
illators, Modulators/ Demodulators, Audio Analyzer, 
lion Meters, Wow & Flutter Meters,Sweep Generators, 
ized Signal Generator System, Analog Voltmeters, 
Digital Voltmeters, Frequency Counters/Timers, Strip Chart 
Recorders, X-Y Recorders. . 


Send enquiries against your import license and write for details to Local Representatives. 


Associated Electrical Agencies 

(International Marketing Division) 

7/9, Ansari Road, Daryaganj 

New Delhi-110 002 Tel: 276142,277967 

Telex; 031-62418INLD IN Grams; NIPOBATERY 

3Q2-A, Poonam Chambers 

Dr; Annie Besant Road, Worli, Bombay-400 018 













* GEETA68K * 

(8MHz 68000/VME SINGLE BOARD COMPUTER) 


HARDWARE FEATURES:- 

• S MHz 16/32 bit MC 68000 

• 16K EPROM (2764 * 2)/32K EPROM (27128 * 2) 

• 16K Static RAM (6264 * 2) 

• RS-232-C Serial port, baud rate selectable 

• 24 bit timer/counter 

• 16 bit parallel I/O lines with 4 handshake 
lines—available as Centronics parallel printer 
interface or general purpose I/O. 

• Audio Cassette Interface 

• 7 Prioritized—Bus or Auto vectored inter¬ 
rupts. 6 available to user. 

• VME bus compatible fully buffered signals 
on PI (96 pin Euro) Connector. 

• Parallel I/O lines through user defined pins 
on P2 (64 pm Euro) Connector. 

SOFTWARE FEATURES:- 

The onboard firmware provides the user with 
a Monitor/debug, program entry, I/O control 
and assembly/disassembly (optional) features. 
BF/M — Block Memory fill/Move 

BR — Break Point 

BS/T — Block of Memory search/Test 

DC — Data Conversion 

DF — Display Registers 

DU — Dump Memory 

GD -- Go direct execute program 

GO — Execute program 

GT — Go until breakpoint 

MM/S/D — Memory Modify/set/Display 

LO — Load 

NOBR — Remove breakpoint 

NOPA — Reset printer attach 

PA -- Printer attach 

RX - Individual register display/change 

TR - Trace 

TT — Trace to temporary breakpoint 

Many other debug messages and abort errors. 

Contact:- M/s GEETA ELECTRONICS 

531. 2nd Flooi. Chandra Building, 

Avenue Road. Bangalore 560002, 

Phone 27855 



MEASUREMENTS 
MADE EASY 



■im> 1 'i T AM< I C Ai'A( I J -\NC[. , k'l SIS”! Ah. Cl ,uc ..jhmiK 

fir i i'ir 11 ir>n<■ hI fo Ihc f<■ riu 11111 1 s VI ('(>’ V <|ivr c vmi Jr*-c!l\ 


[•’.Ml IN A I Mir.!-.ill. n.r!,! 

: < ,1 ; -\K : [ i I I i-'MIh M I •-! 


n.itr-, i-iitricnl rrrois (fur !<■ Ir.nl 
:-il rlii’ iim, jt-", rii, irdur f, . !r,n;| 


|.t illf o, ..fill. I I r U (»()('! r.ltn.l to 
ATCJRf S' 

* Oiijit.il, l^ii t « t r'-.ulinq 

* Widest possible t .mm: 

* Snmill.ir.i , ms dispidv ui 

I Ah Oil 1 A <1 us 1 , f.ir ;.it) 


■1 I ri inifidi mcdsui tMiu'ut 
- iil.AS terminal jmvision 
> OO A17D I ptovis.nr 

. M( )0(ll Alv Construction 


DIGITAL FREQUENCY COUNTER VDC 16 

Smallest size 
ever made in INDIA 


Battery cum mams 
opr r ated 

wide frequency range 
30MH/ , “ i 

iOur model VOC 1 O la 
SOOMHrl 

Ba*u sensitivity of lOmv 
Prirjtit LED display 7 digit 




Range of our Product*: / Diqit.nl 


t i li * «. .ip,i< ilaru i- Mi'trs 

- Mill, OHM MH.-rs 
Mi'T.) VodriM-tcrs • f u , gu>-t.' v (• , i,r-,l 


VASAVI ELECTRONICS 

•" " , " 1 " ,;i; ( ,h. /I,^ 

'' v') A iK.ir; m ■ ; (j'fitic , Kai'dijuoi 

: d 1 (IniV'i EAl i \ i * '>00 '•)' M. o; ms: VE! .S'. ORE 
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Selectivity of quality Parts today means increased 
sales tomorrow 


Murata Japan offers quality components for Colour Television, B/W Television, 
Mechanical/Electronic Tuners, Key Telephone and VCR. 


The application ot rigid tests and spot 
checks that ensure quality control are 
standard procedures at Murata. Highly 
automated machines and processing 
techniques, lead <o volume production 
at Murata. That is how Murata offers 
you quality components, that too at 
competitive price for : 

Colour Television 

• VHF-UHF Electronic Tuner Part No. 
TUMUF4EC-703 

• EHT Transformer with integrated 
high voltage focus and screen 
adjusting potentiometer Part No. 
MSH1FCF 

• SAW Filter Part No. SAF38.9MVB702 

• Ceramic Filter Part No. SFE5.5MB 

• Ceramic Trap Part No. TPS5.5MB 

• Ceramic Discriminator Part No. 
CDA5.5MD3 


muJtalja 


Ther# is no equal 

j&ay; 


Committed to service 


• Posistor for degausing Part No. PTH 
BG 180M290 

• High Voltage Focus and Screen 
Adjusting Potentiometer Part No. 
MHF 002-63B 

Black & White Television 

• EHT 

• VHF Electronic Tuner 

• SAW & Ceramic Filters 

• 15KV & 20KV Fast turn-on rectifiers 

Mechanical/Electronic Tuner 

• Miniature Ceramic Capacitors 

• Feed Thru Capacitors 

Key Telephone 

• Piezo Ringer 

• Ceralock Filter 

• Piezo Speaker 


inde Associates 
202. Vikram Tower 
Rajendra Place 
New Delhi 110 008 
Phone :5719087,5714176 
Telex : 031-62126 AB INDE IN 


Video Cassette Recorder 

• AC Line Filter 

• EMI Suppression Fitter 

• Tuner 

• Capacitor/Resistor Netwoms 

• Piezo Electric Sensor 

Majority ot above components are 
allowed for import under Open General 
Licence (per appendix 6 list 8 Part 1) 
Custom duty is @ 50 percent ad val¬ 
orem per custom notice No 36/85 
dated 28.2.1985 

As Indian agents ot Murata Mfg. Co 
Ltd., Japan, we can immediately 
quote you competitive price and 
reasonable delivery for above compo¬ 
nents. Why not to contact us today ? 


Inde Associates 

16 Rest House Crescent 

Bangalore 560 001 

Phone. 579289 

Telex : 0845-8084 AB INDE IN 

(covers southern India) 
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POPULAR ELECTRONICS BOOKS 


TAPE RECOROER SERVICING 

• Servicing Cassette Recorders 

• eWfmi Ntnn 

TELEVISION SERVICING (SAW) 

Practical Television Troubleshooting 
Servicing Solid Stale Television 
Solid State Television Troubleshooting 

• «tW»nr («jtf*r*wi 

• eMint erfar nr. itWert nl-nm 
COLOUR TELEVISION 
Antenna Handbook 

■ Introduction to Coloui T V 
Servicing Korean Colour T V (Goldstar! 

• Servicing Korean Colour T V Goldstai Vol II 
Servicing Korean Colour T V (Samsung) 
Servicing I T T Colour Television 

Service Manual ol Sony Colour T V -2760 
Servicing Colour Television 
Popular Colour Television Circuits Vol I 
Popular Colour Television Circuits Vol II 

■ Service Manual of Sony Colour T V -2062 

• Service Manual ol Contec 20" Colour T V. 
rtfar in' .rtahnR 

VIDEO CASSETTE RECORDERS 

Service Manual ot NATIONAL VCR 
Model NV-30QEN-340EM 
Model NV -250/400 
Model NV-370-EN 
Model NV-777 EN 
Model NV-7200-EN 
Service Manual ot V C P 
Servicing Video Cassette Recorders 
Popular VCR Circuits Vol I 
Popular V C.H Circuits Vol 2 
Maintaining and Repairing VCR 
4tbpn 'tm Yrotrwrij 

Video Camera Theory and Servicing 
Complete qido to Video 

POWER SUPPLIES 

Power Suppliers for all Occasions 

fcf Y O Battery Eliminator & Voltage Stabilizer 

• Power Supplies, Switching Regulators 
Inveiter & Converter (Hard Bound) 

Practicle Tramdermei Design Hand Book 

DATA BOOKS 

Practical T ransistor Ecimvalente 
Practical Valve & Transistor Data (Pope) 
Woilci Transistor Equivalents 
Microcomputei Data Handbook 
Towers Intel Op-Amp Linear 1C Selector 

• Towers Intel national Transistor Selector 
Towers International Digital 1C Selector 
Practical Semiconductor Data Manual Vol 1 
Practical Semiconductor Data Manual Vol 2 
Practical Semiconductor Data Manual Vol 3 
Practical Semiconductor Data Manual Vol 4 


COMPUTER BOOKS 

The CP'M Handbook wilh MP/M 
Microcomputer Data Handbook 

• An Introduction to Microprocessors 

• Understanding dBase II 

• Understanding dBase lit 

• ABC s ot 1-2-3 

• Doing busmoss with Multiplan 

• How to Care tor your Computer 

• Understanding C 

• Intel Application notes lor 8080, 8085, 
8255. 8251 

’Denotes new 7985 edition 


PRICE 

R*. 18.00 
15 00 


21 00 
18.00 
24.00 
2100 
21.00 


18 00 
18.00 
1200 
15.00 
12 00 
12 00 
1800 
7.50 
1200 
12 00 
21 00 
15.00 
1800 


60 00 
60 00 
60 00 
60 00 
60.00 
36 00 
18.00 
15 00 
1500 
75 00 
18.00 
150 00 
27 


12.00 

12.00 

150.00 
90 00 


6.00 
15 00 
30.00 
150.00 
75 00 
90 00 
9000 
12.00 
25.00 
25 00 
25.00 


75.00 
15000 
52 00 
90.00 
150 00 
150 00 
135 00 
45 00 
150 00 

99 00 


IBM PC Troubleshooting A Repair Guide 

Introduction to Word Star 

1001 Things to do with your IBM PC 

HOBBY ELECTRONICS 

For Beginners 

Practical Transistor Novelties 
Simple Audio Proiects 
Practical SCR/TRIAC Projects 
Easy to Build Electronic Alarms 
Using Field Ettect Transistors 
555 Timer Use and applications 
Practical Operational Amplifier Projects 
Exciting Electronics Experiments 
Fascinating 1C Projects 
121 Electronic Projects 
Practical Electronics Projects 
Digital I C Learning by Experiments 
Electronic Musical Protects 
Electronic Gadgets For You 
Electronic Hobby Circuits 
Integrated Circuits Applications 
Practical Electronic Games 
Electronic Projects For the Car 
Practical Electronic Devices 
An Introduction to Digital Electronics 
103 Projects Using LED’s 
Practical Audio Visual Projects 
Care A Repair of Electronic Flash Gun 
CMOS IC’s Learning by Experiments 
Using Semi-Conductor Diodes 
Servicing Transistor Receivers 
Understanding and Using Multimeters 
41 Projects Using 1C 741 
51 Projects Using CD 4011 
Practical Timer Projects 
Simple Electronic Experiments 
Electronic Science Experiments 
BYO Emergency Light 

Build Your Own Series: 

Build Your Own Transistor Radio 
Build Your Own Test Instruments 
Build Your Own Stereo Amplifiers 
Build an 1C Radio 
Build Your Own Intercoms 
Build Your Own Transformers A Coils 
Build Your Own Digital Clocks Vol. 1 
Build Your Own Digital Clocks Vol. 2 
Build Your Own Disco Projects 

For Protesilonels. 

Electronic Telephone Projects 
555 Timer Sourcebook Experiments 
Electronics Australia Projects A Circuits 
Hobby Electronics Projects Special 
Radio Data Charts 
Build A Personal Earth Station for 
Worldwide Satellite TV Reception 
Using Function Generators and Phase 
Lock Loops 


PRICE 

R«. 180 00 
150.00 
90.00 


750 
6.00 
600 
600 
6.00 
6.00 
1200 
6.00 
600 
6.00 
6 00 
15.00 
6.00 
6.00 
6 00 
24.00 
6 00 
6.00 
6 00 
18 00 
15 00 
6.00 
6 00 
12.00 
9.00 
6.00 
6.00 
600 
6.00 
7.50 
6 00 
6.00 
1200 


6.00 

6.00 

7.50 
6.00 
6.00 
6.00 
600 

7.50 
6.00 


27 00 
27.00 
18.00 
18.00 
15.00 


75.00 


12.00 
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The Saga of Crystals 

<4 A ProM the relatively humble beginning da a 
f 9 speciality technology, quart* crystals ebon 
donguemd the world 6» precision teoiwokmy* This 
article studio# in dejail the qualities that make quartz, as 
sleo other crystal*. eo indispensable 

—4 V, Jacob 




electronic Warfare 

fi C A good part of a Country's defence effort centres 
wM around monitoring the enemy's movements 
during war and peace tuna This no doubt is done using 
modern electronic weapons, But how these weapons are 
used as a key to combat survival m what this article 
aims to explain 

—Sa tiah Jam 


Circuit Ideas 

©fi The SfMtafef Mature of the month Packed with 14 
taw easytwritake 4rtd inexpensive circuits to catch 
the imagination or the electronics hobbyieta who prefer 
to make theft own electronic gadgets * 



-4.1/, Jacob 
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Your right connection for 
solder and solderless connections 


The Cooper Group, Germany offers 
reliable Soldering, Desoldering and Wire-Wrap tools. 
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Wire wrep tools 


Gardner-Denver Wire-Wrap tools are 
designed for high-density solderless 
interconnections as per international 
standards DIN 41611, IEC 352, MIL- 
STD-1130. Range includes: 

. 14 YB2 Series heavy duty, mains 
operated wire-wrap tools for 
production usage 

• 14 G1 Series light weight, mains 
operated wire-wrap tools for 
miniwrap application 

• 14 R2 Series battery powered, wire- 
wrap tools for field repair 

• 34 AWG pneumatic wire-wrap tool 
for high-density interconnections 

• 14 YMl Series pneumatic wire-wrap 
tools for horizontal wrapping 

. 14 YP1 Series air powered tools for 
continuous high production use 



Soldering stations 


Weller WECP-20 temperature- 
controlled Soldering Station is for safe 
soldering of highly sensitive electronic 
components and quality assembly of 
PCB’s. 

Weller EC2002 Soldering Station is 
meant for ultra sensitive soldering jobs 
in research and development work 
which demand continuous monitoring 
of working temperature digitally. 

Weller WMCP - EC miniature 
soldering Station is for micro¬ 
electronics jobs. 

Weller AG 700 hot air station is for 
soldering of flat packs, to wire wrap 
posts, and shrinking of insulating 
tubes. 

Weller Heat-a Print station is for 
soldering and desokiering of hybrid, 
circuits. 



DnoMtrlng station 


Weller DS701 Desoldering and 
Soldering Station is designed for 
soldering and desoldering of sensitive 
MOSFET IC’s without risk of 
damaging them. 

Weller VP 801 bC Desoldering Station 
has built in vacuum pump. Nine 
different desoldering nozzles handle all 
types of desoldering jobs including 
desoldering of flat-pack (two sided) 
IC’s and quad-packs (four-sided) IC’s. 

Soldaring, Desoldering and Wire- 
Wrap Tools are allowed on Open 
General Licence per current 
import pokey. Custom duty is 
levied @ 20 percent ad valorem. 

Get in touch with us today to buy 
best Soldering, Desoldering and 
Wire-Wrap tools. 
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There is no equal 
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CamnMtvd <0 service 


MBms, 


lnde Associates 
2Q2,Vikram Tower 
Kajendra Place 
New Delhi 110 006 
Telephone 5719087 5714176 
Telex 031-62126 ABINDE IN 


lnde Associates 

16, Rest House Crescent 

Bangalore S60 001 

Telephone 579289 

Telex :0645-8064AB INDEW 

(covers southern India) 
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Signal Generator 

First of all I must congratulate Mr Alagaonkar 
Girlsh Hari fpr contributing the article on 
Solidstate AF-RF Signal Generator' in Dec '85 
issue. 

I request Mr Hari to give necessary details 
of coil data and modifications needed to 
extend the range of the signal generator to 
300 MHz. 

I also request him to contribute further, 
articles on solidstate FM signal generators 
and solidstate oscilloscopes, as CR tubes 
from Punjab Display Ltd are now freely 
available. 

The ‘Inexpensive Multitester' and 'Circuit 
Ideas' in Dec '85 issue were very good How¬ 
ever, the on/off switch denoted as S2 on page 
78 should be marked as SI, and SI shown 
should be marked as S2. 

R.S. SHARMA 
Aligarh 

a Please refer to pages 61 -63 of Dec '85 Issue, 

By using a 2-pole, 4-way band switch, we 
can obtain signals in the four bands from 400 
kHz to 23 MHz. Would you please let us know 
how an AF signal of 400 Hz could be 
obtained? in Fig. 2 of the same text, mention 
has been made of "10 turns loop over ferrite 
rod." The SWG of the wire and how the loop 
could be connected in the circuit may also be 
indicated. 

S.G. JAYACHANDRAN 
Madras 

The author, Mr G.H. Alagaonkar, replies: 

In my signal generator, it is not possible to 
extend the frequency range up to 300 MHz, 
with only minor modifications. So I will sug¬ 
gest that readers refer to the circuit of the 
local oscillator used in TV VHF tuners which 
is closer to 300 MHz. 

AF signal of 400 Hz is clearly mentioned as 
AF OUT In Fig. 2 on page 62, that means it Is 
available from pin 3 of 1C NE555 through C13 
(O.OtpF) capacitor. 

The 28 SWGenamelied copper wire or PVC 
coated wire can be used for modulated RF 
output. So it should be connected between 
RF output and common ground, as shown in 
Fig. 2 on page 62. to radiate the modulated RF 
signal, 

SpMtf Of 6502 

Speed of 6502 is quite comparable to that of 
B085A and it is not a slow processor. Here it is 
worth,noting that: 

1,4MHz crystal along with a 80854 micro- 
proceasor gives a system clock of only 2 MHz. 
The division by 2 is internal to the 
TEHcwpWeeasor. . 

. ' fc:€ven simple instructions in 8086 requite 
4-or 7-clock cycles, thua taking about 2 to 3.5 
rhicte$ecanda. Complex instructions may 
require 18 to 18-cloek eyelet, i.a. thay would 
be.executed in 81© 8 microseconds. 

. tL trr comparison, 8502 takes only 2 -ciock 
cyekfe for Simple operation*, thus requiring 
onty/ giriteroaeconds. The complex Instore-. 


tions take 7-clock cycles or 7 microseconds. 
Execution of long programs is speeded up 
due to overlap of instruction fetch and exe¬ 
cute cycles in adjacent instructions 

4. Thus the time taken to run two similar 
programs on 1MHz 6502 and 4MHz B085A 
would be almost same Special features of 
6502 may even speed up the operation in cer¬ 
tain types of programs. 

5. 8085A operating with a 6MHz crystal 
would be faster than 6502 by about 30 per 
cent, but 6502A and 6502B operating at 2and 
3MHz will definitely be like Z80A and Z80B 
operating at 4 and 6MHz and 8085A with crys¬ 
tals of 8 and 12MHz respectively. 

6. 1 MHz clock of 6502 and 4MHz crystal 
(2MHz clock) for 8Q85A are optimum for the 
slow memories, EPROM in particular Higher 
clock frequencies require careful choice of 
memories or use of wait states which need 
extra hardwares. 

R.N. MISRA 
Ahmedabad 

The author, .Dr K. Padmanabhan, replies: 

I have written that "6502 is a slower processor 
because it generally uses a 1MHz clock fre¬ 
quency...." Thus if the 8085 takes only0.5Ais 
for each tick of its clock, the 8502 takesl Op s 
for the tick of its clock—hence slower, i am 
howeiver aware that by performance, the 6502 
is hot bad. 

People say that an express train runs faster 
than' an express bus. But we know that one 
reaches the destination sooner by bus than 
by train Likewise, the 6502 runs programs 
faster if efficiently written. As a comparison, 
memory to memory move' time for each of 
the processors is like this: 

8085 ZB0 6502 6809 

8 6.4 8 10 fii 

And in the next sentence, I had also menti¬ 
oned: "However 2MHz chips (6502A) and 
6502B (3MHz) chips are alio available " 

To add to what Mr Misrt has mentioned in 
his tetter, the 6502 allow* codes to be written 
more efficiently (i.e. teas memory) because of 
its powerful addressing modes, thereby run¬ 
ning programs really faster. 

In a full microcomputer project article to be 
published this year, I employ a 65024! 

Roulette Wheel 

This has reference to Mr A.V. Jacob's con¬ 
struction article 'Electronic Roulette Wheel' in 
the Oct. '85 edition of EFY. I have tong been 
interested in just such a project end the stum¬ 
bling block has been a simpte VCO (voltage 
controlled oscillator) Who** frequency 
extends down to zero. It i* a tricky problem 
and Mr Jacob has provided a really neat 
solution. 

While his VCQ is simplicity itself, he has 
unnecessarily complicated the festeection by 
including e senes tetister ter eeeft 0* the 
LEDs. This gives nee to t8 resistors. tht sol¬ 
dering of which is not onfy laborious but eiso 
avoidable. Since only one LEO it tit at any 
.instant, one common eoriet resteter near the 



power supply is sufficient, as shown below. 
Fortunately, this change can be incorporated 
without any modifications to the PCS. 

The 1C 74154 is a rather costly item, but 
where 16 LEDs are required to be demulti¬ 
plexed, there is no other choice, 

In passing, allow me to congratulate you on 
bringing out such a fine magazine and exhort 
you to do better. 

M. FARAHAD ZAMA 
Waltair (A.P.) 

The author, Mr A.V. Jacob, replies: 

A barrage of letters loaded with the single 
resistor' concept have been received. How¬ 
ever, it is not an accident. Over simplification 
may reduce life of the device. In the single 
resistor arrangement, the current flows 
through a single resistor all the time. The 
effect is greatest when the current is maxi¬ 
mum or when the device is forced to sink from 
an external DC source, as in the given design 

Suggestions and Commonts 

I am a final year student of engineering and 
have been a regular reader of your magazine 
since last four years. This is the only maga¬ 
zine I found arriving before time. The maga¬ 
zine has improved its standard to a 
considerable extent during the course of last 
few years. But ocassionally, a sub-standard 
article or a repetition spoils all the fun. 

i honestly appreciate the variety of informa¬ 
tion provided by the magazine through var¬ 
ious regular features like WhatsNew, Product 
Profiles, Company Profiles. Book Reviews, 
Facts and Figures etc. 

Here I was wondering if you coutd possibly 
start something called Ham's Shack—a 
corner for radio amateurs containing a few 
tit-bits personal experiences of hams and var¬ 
ious tricks of the trade used to over-power the 
famous Murphy's Law. I am sure many of the 
hobbyists wltl be benefited by it. (Not to talk 
of those thousands of Hams and SWLs among 
EFY readers, who will be overjoyed.) 

The Product Profiles feature interests me 
the most. But 1 find It highly annoying when 
such useful products are described there 
Without any information regarding their price. 

ASHISH SAXENA 
Indore 

P l am an electronics hobbyist and a regular 
eubacriber of your magazine. I appreciate its 
contents very much. 

I suggest you to start a Project Report 
column in yoiir magazine, in which project 
rtpprts for setting up electronics industrial 
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units in smalt scale sector may be published 
The project reports should consist of the esti¬ 
mate machinery required cost of machinery 
total cost of protect feasibility and addresses 
of raw material and machinery suppliers 
As all kinds of readers including hobbyists 
businessmen traders and entrepreneurs read 
your magazine such information will be quite 
useful to them 

PARVEEN KUMAR JAIN 
Alwar 

□ In September 1985 issue I noticed some 
mistakes The circuit diagrams of Electronic 
Auto Dipper and Automatic Mast Light 
Switch were Interchanged Please try to 
avoid such printing mistakes I hope EFY 
becomes a zero error magazine 

KVNR KRISHNA 
Eluru 

□ I am a r eader of your electronics monthly 
since past two years EFY has been a unique 
magazine in the true sense It has been giving 
very valuable information on almost all 
aspects of everyday electronics 

I suggest you to start new columns giving 
courses m electronics for beginners and ser¬ 
vicing of electronic equipments (like radio 
TV video etc) 

Why does Circuit Ideas section not contain 
easy to construct practical entertainment 
circuits 7 

T l J SARAVANA KUMAR 
Kottaiyur Tamil Nadu 
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/ THE SOLID STATE 
ELECTRONIC EMERGENCY 
LIGHT THAT WORKS 
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Bkoni 


ELSONIC SANTO CORPORATION 
DEPARTMENT K 
8/1 PALMQROVE ROAD 
BANGALORE 560047 PHONE 574832 
WEEKDAYS 10 TO 5 P M 


DIGITAL 

TIMERS, PANELMETERS, 
TACHOMETERS, TEMP. INDICATORS, 
TEMP. CONTROLLERS 


M/s DOTES 

8 1/?6 MALVIYA NAGAR 
NEW DELHI 110017 
TEL 650674 


WANTED AGENTS/ 
DISTRIBUTORS FOR 
TV COMPONENTS 

For 

Northern/Eastern/Western 

Regions 

Contact 

M/s. RUKMA ELCHEM 
PVT. LTD., 

A 3 SIDCO INDUSTRIAL ESTATE 
ARUMBAKKAM MADRAS 600106 
Phone No 4JJ359 Grams RUKMAEL 

Leading manufacturers of IF/RF Coils, 
Peaking Coils, Choke Coils, 

Vision IF Coils, AM IF Coils, 

MW Oscillator Coils, Variable Coils 
SW ANT Coils, AF Transformer, 
Video Deductor Modules, Horizontal 
Oscillator Colls, Double Tuning Coils, 
MW ANT Coils, Sound IF Coils, Fixed 
Inductors, FM IF Coils, SW Oscillator 
Coils AIR Core Coils SMPS 
SMPS Transformer (LDT) 






MAKE YOUR OWN 
2-BAND 1C TRANSISTOR 

Complete kit available for making a 2-band 
1C transistor radio-set at home—complete 
with cabinet and screws etc, as per BEL 1 
circuit and construction details published 
in February 1984 issue of ELECTRONICS 
FOR YOU Photo-copy of the complete 
article provided free of cost now with 
each kit. 

Price Rs 190 +10% sales tax (Free of coat 
delivery by registered post if full 
payment received m advance For 
orders by VPP, please add Rs 15 for 
packaging and dispatch 


KITS ‘IT SPARES 

C/o EFY ENTERPRISES PVT LTD 
605 Siddhartha, 90 Nehru Place 
New Delhi 110019 


(Please send payment m the name of M/s Kit# n (Spare 








WE GIVE YOU THE 
RIGHT CONNECTIONS 



Stovec Screens India Ltd. in collaboration 
with Prestwick Circuits of Scotland, brings 
you state-of-the-art professional grade 
Printed Circuit Boards 
Our manufacturing programme 
encompasses uouble-sided Plated 
through-hole Boards, Multi-layer Boards, 
Fine tine Boards, Boards for Computers, 
Telecommunications, Defence and 
Medical systems 

Quality and reliability are key words in the 
Stovec lexicon - modes of expression 
which are given form and meticulously 
displayed in all phases of the 
manufacturing programme 


For details contact, 

STOVEC SCREENS INDIA LTD. 

(CIRCUITS DIVISION) 

Plot No B-24, G.l D.C. 

Electronics Industrial Estate 
Sector 25 

Qandhinagar-332 025. 

Tel. (02712) 2013 • Telex: 121-326 STVC IN 
• Cable: "CIRCUITS" 
or 
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ILLUMINATED MAGNIFIER 
MODEL ILM-I 



MAGNIFICATION: 

The precision lens 5" (127 mm) in diameter 
used in the ILM-I Illuminated Magnifier has an 
area magnification of x 4 and it is free from 
distortion over the whole work area 

The lens has the maximum magnification 
possible tor a large diameter single element 
lens used bmocuTarly 

Any attempt to increase magnification above 
this only introduces unacceptable distortions 
both chromatic (colour fringing) and spherical 
(bowing of straight lines), but even more 
important is eye strain & fatigue. 

Additional local magnification is available as 
an option 

STRAIN-FREE VISION: 

The lens is so designed that the two monocular 
fields can be 'fused' in the vision without 
strain through continuous usage. 


STEREOSCOPIC VISION: 

Since both eyas are used simultaneously 
without discomfort, vision is always 
stereoscopic—an essential requirement both 
for work and inspection. 

SHADOW-FREE LIGHTING: 

A 20 watt circular fluorescent lamp 
surrounding the lens gives a shadowless 
illuminated field 

COOL. INTENSE LIGHT: 

A field intensity Of over 500 lumens/sq. ft. 
(5400 lux) of daylight colour is provided. 
There is no discomfort from heat or reflected 
glare—both usual when using filament lamps 
for local lighting. 

APPLICATIONS: 

The ILM-I Uhiminstsd Magnifier is used for 
dose visual inspection and fine assembly work 
in electronics and light engineering Industries. 
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IN INDIA.... 

TV—from elite medium 
to mass medium 

The spectacular boom in the production 
of TV sets during the last two decades 
has transformed television from the elit¬ 
ist status symbol into a mass medium. 

From the inconsequential figure of 400 
sets about 20 years back, the figure rose 
to 455,000 in 10 years and stood at 5.2 
million in early 1985. The total number of 
TV sets in the country is now a leviathan 
six million, projected to go much higher 
in the next few years. 

The steep rise in the number of TV sets 
in the country can also be traced to the 
rapid expansion of the transmission 
facilities of Doordarshan since 1982. 

Beginning with only 16 transmitters in 
1982. situated mostly in the metropolitan 
cities and state capitals, the number rose 
to 41 at the time of the Asian games. 
Gathering momentum throughout 1983 
and 1984, the number rose to 180. 

Last year, two million sets were 
bought from shops that mushroomed all 
over the country. The total is expected to 
rise to 30 million by the end of the Sev¬ 
enth Plan. 


Tax relief to Rajasthan 
electronics units 

The Rajasthan government has granted 
a tax holiday to new electronics indus¬ 
tries and has offered a new package of 
financial incentives to existing indus¬ 
tries to give a fillip to the electronics 
industry in the state. 

All existing units will now pay Rajas¬ 
than sales tax and central sales tax of 
only four per cent as a result of these tax 
: relief measures, in effect from January 
If, 1986. The reduced rates will prevail 
for a period of five years till March 31, 
1991. 

The tax holiday given to new compan¬ 
ies will also be in force for the entire 
duration of the Seventh Plan subject to 
tbe condition that they startcommerciat, 
production during the period; Electronic 
inckuptries whlch expand their capacity 
to the extent of SO per cant or more will 
also receive thjs tax holiday for the 
expanded capacity. 

MARCH1986 •' 


.What's 

New. 


On behalf of the government, RIICO 
(Rajasthan State Industrial Develop¬ 
ment and Investment Corporation Ltd) is 
also providing additional incentives to 
electronics industries, such as priority in 
allotment of land, 20 per cent rebate on 
cost of land, subsidy on feasibility study, 
reduction in cost of land on timely start 
of production, liberal equity participa¬ 
tion, subsidy on knowhow from national 
laboratories and escort services. 


Restrictions on CTV imports 

The Finance Ministry has amended the 
baggage rules to restrict the duty-free 
allowance in the case of passengers 
bringing colour television, video 
cassette recorder/player or video 
camera, to Rs 500. As a result of the new 
rules, effective from February 15, 1986, 
import duty will be charged on the value 
of these products in excess of this 
amount. 

According to an official release, the 
total free allowance for all articles of 
bonafide baggage will, however, remain 
at the present level of Rs 1250. Tighten¬ 
ing the allowance rules comes in the 
wake of strong plea by the indigenous 
industry to restrict such imports, partic¬ 
ularly of CTV sets. The facility of duty¬ 
free allowance has been used for quite 
sometime to indulge in trading of 
imported sets, injuring the local 
industry. 


Stress on technology 
import criticised 

Mr Sam Pitroda, adviser to the Centre lor 
Development of Telematics (CDoT) took 
to task the import lobby in the country 
for its persistent stress on borrowing 
technology and blamed it for "trans¬ 
planting” technology rather than 
"transferring" it. 

Speaking at the Annual Telecom Con¬ 
vention organised by the Indian Tele¬ 
communications Service Asspciation 
(ITSA), Mr Pitroda stressed the need for 
greater self-reliance in the field of high 
technology. Citing an example, he said 
that the country had paid heavily for the 
purchase of E 10 digital switching tech¬ 
nology froth CiT-Alcatel of France, and 
now that it was ours, we should capita¬ 
lise on it instead of continuing to rely on 
the foreign company, 


Similar sentiments were expressed by 
Mr K.P.P. Nambiar, chairman and man¬ 
aging director of the Indian Telephone 
Industries. Mr Nambiar said that as a 
result of dependence on foreign kits, the 
indigenous colour television industry 
had yet to take root with the import con¬ 
tent of the sets being as high as 60 per 
cent. The calculator industry too had 
been totally ‘finished’ by this factor, he 
claimed. 

Delivering the key-note address at a 
seminar organised jointly by the Associ¬ 
ation of Indian Electronics Industry 
(AIEI) and the Karnataka State Electron¬ 
ics Development Corporation Ltd (KEO- 
NICS), he said that although the total 
production of electronics goods had 
risen from Rs 3640 million in 1975 to Rs 
21,000 million in 1984, the real increase 
in value was minimal due tc kit imports. 


TV makers to fight FERA 
companies’ entry 

Television manufacturers are planning 
to go to court over the government’s 
decision to allow companies with for¬ 
eign equity up to 40 per cent to manufac¬ 
ture TV sets, according to Mr Sunder T. 
Vachani, president, Indian Television 
Manufacturers’ Association (ITMA). 

The government decision stipulates 
that companies with foreign equity up to 
40 per cent would be allowed to manu¬ 
facture TV sets provided they agree to 
sell 25 per cent of their output in kit form 
to small scale units for five years and do 
not use foreign brand names. 

Mr Vachani claimed that the stipula¬ 
tion to supply kits to small units was not 
an obligation to foreign equity compan¬ 
ies but a “favour". He said the perfor¬ 
mance of the foreign equity companies 
in other areas of entertainment equip¬ 
ment over the years had shown that their 
products were 20 to 30 per cent costlier 
than those made by small companies. 
Similarly, these companies would sell 
TV receivers at prices much higher than 
the market prices. 

The ITMA president demanded that 
the policy be changed in the public 
interest. 

TGK to chair 
international meet 

Mr T.G. Kriahnamurthy, a renowned bio- 
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medical engineer and a regular EFY con¬ 
tributor has been invited to be the Theme 
Coordinator Chairman tor one of the 
main themes—health care technology in 
the, third world nations-during the 8th 
Annual Conference of the IEEE Engi¬ 
neering in Medicine and Biology Society 
at Dallas, USA in November 1986 

Mr Krishnamurthy will be required to 
plan and organise three sessions during 
the conference and collect about 30 
Invited papers from health experts from 
Asia and Africa 

As reported in the February issue of 
EFY, this conference is the world s larg¬ 
est meeting in the area of biomedical 
engineering and computing 

Elcina awards for 1985 

In keeping with its tradition to encour¬ 
age R&D, import substitution and export 
of electronics goods. Elcina is giving the 
following awards for 1985 to the best 
entries 

1 Research & development 

2 Import substitution 

3 Exports 

4 Indigemsation of capital goods for 
manufacture of electronic goods 

The awaids instituted in 1976 for the 
electronic components industry were 
thrown open in 1983 to the entire elec¬ 
tronics industry Even units outside the 
membership of Elcina are eligiblo for 
participation 


M ....AN D ABROAD 

ITU efforts to develop 
Albanian telecom system 

For some years now, the ITU (Interna¬ 
tional Telecommunication Union) has 
been involved in the development of tele¬ 
communications in Albania and has 
established increasingly close coopera¬ 
tion with the Albanian telecommunica¬ 
tion authorities One of the functions of 
ITV in the development field is to serve 
as executing agency for technical coop¬ 
eration projects funded among others by 
the UNDP (United Nations Development 
Programme) 

Its role was exemplified when GTE 
(Italy) and Alcatel-Thompson (France) 
signed contracts for the supply of tele¬ 
communication equipment worth US 
$880,000 in December last, to Albanian 

TjtWct jointly financed by the 
UtyjjjP, and the Albanian government, 
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aims at laying the foundation for a 
national and international telecommuni¬ 
cation network and completing the 
Albanian master plan for the develop¬ 
ment of telecommunications Its equip¬ 
ment and sub-contract component 
accounts tor nearly 1 825 million US 
dollars 

Automatic machine to 
double-dip PCBs 

An advanced machine which automati¬ 
cally applies two protective coatings of 
varnish or similar material to printed cir¬ 
cuit boards (PCBs) is available from a 
British company-Robnorganics Sys¬ 
tems Ltd 

The double-dip machine is designed 
to apply the extra coating, with a con¬ 
trolled drying period between immer¬ 
sions, without consuming the additional 
time and labour required by a single¬ 
cycle installation 

The overall coating achieved by the 
double immersion process protects the 
boards from moisture and vibration 
stress, it is claimed 

Most of the pneumatically powered 
machine is in stainless steel for durabil¬ 
ity and easy cleaning 


Korean firms' emphasis 
on high-tech 

The Korea Electronics Show (KES) was 
held in Seoul from 18 to 23 October last 
year High-tech products such as the 
laser printers, laser pickups, plastic 
magnets, laser oscil.ators, 8 75cm FDDs, 
8 75cm HDDs, 64k SRAMs and various 
other products were on display These 
new products highlighted the techno¬ 
logical advancement made by the 
Korean electronics firms in the recent 
times 

In the consumer electronics sector 
also, new products such as the 8mm 
VTRs, hi-fi multivocal system colour 
TVs, CD players, microwave ovens and 
the so-called third generation digital and 
multilingual colour TVs introduced 
recently, were displayed 

The spectacular technological 
advance, as was evident at the show, has 
been made possible by the huge invest¬ 
ments made In the semiconductor 
industry Due to these investments a 
Korean firm developed the 256k DRAM 
early last year following the 64k DRAM in 
1983 Korean chip makers are presently 
woikmg on a 1-mega DRAM which jwill 
open the gates for the VLSI chip agS In- 
the country 


Voice mail equipment 

Toshiba Corporation of Japan has 
heralded a new era in communication by 
introducing what is called the ‘voice 
mail equipment This equipment elimi¬ 
nates the drawback inherent in the nor¬ 
mal means of message communications 
such as telephone m that it does not 
require both the parties, the caller and 
the called to be present at the same 
time 

7 his voice mail equipment enables the 
callei to leave audio messages which 
can be heard by the called at a later time 
The equipment works with a private 
branch exchange 

It performs a variety of incorporated 
services in response to requests issued 
from standard telephones and multi¬ 
function telephones A broad range of 
services is available by combining basic 
services with supplementary services 
such as time-specification and multiple- 
destination broadcasting function 

The company is presently conducting 
repeated test services When this equip¬ 
ment comes of age it will add a new 
dimension to effective office 
automation 


Communication Integration 
trend in Japan 

After the New Telecommunications Law 
was brought intn pffert in April 1985, 
terms such as fasctmile with built-in tel¬ 
ephone and PC telephone are becom¬ 
ing more familiar in Japan The market is 
being flooded with various compound 
telecommunications terminal products 
manufactured by Nippon Telegraph and 
Telephone Corporation and others 
Though this trend of communication 
integration is in its infancy in Japan, in 
the USA where it is termed integrated 
voice data terminal (IVDT), it is spread-- 
mg rapidly IVDT is used in a narrow 
sense, limiting the integration to a per¬ 
sonal computer with a telephone 
Among the products already on the 
Japanese domestic market are memo 
telephones such as Matsushita Gra¬ 
phic s Panamend-107 and Tokyo Elect¬ 
ric s PN-1000, telephone-equipped PCs 
such as Oki Electric Industry's jtfrtafele 
computer COM 7, NEC's desktop com¬ 
puter PC-8801 MK iitr. Also on the 
market are an integrated unit of tele¬ 
phone, computer and word processor 
like NTT's COMEXCEL and telephone 
equipped fascimites from Mitsubishi 
Electric, Fujitsu, NEC and MatsUdtytl 
Graphic. t v 
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The Saga of Crystals 


A.V. Jacob 


I n recent years, demand has been so high for nearly all 
technology-related products that just about any pro¬ 
duct implemented could find a ready customer base, 
one way or the other. It is now apparent that the 
technology is where the size shrinks and the numbers 
expand. Consequently, the new products disappear from the 
scene, falling prey to the same logic. 

But, there is only one side of the story to quartz crystals. 
After a relatively humble beginning as a speciality techno¬ 
logy, quartz soon conquered the world of‘periodicity’ And 
now, it is moving on to the technology of choice for custom 
and semicustom, very large-scale integration applications. 

Quartz was introduced into the wrist watch by Bulova in 
the first quarter of 1970s in the USA. Then it fetched a 
handsome 395 US dollars. This luxury was affordable by 
only the rich elite of the society. The power for the watch was 
derived from button cells which were said to last for one 
year. It was claimed that these wrist watches would gain or 
lose no more than one to two seconds per week when worn. 
The driver 1C was fabricated by Intersil of Cupertino, Cali¬ 
fornia according to the specifications of Bulova. The submi¬ 
niature crystal used in the wrist watch had a frequency of 
32768 Hz which was then divided by the 1C circuitry to 
341 \ Hz by a factor o( 96. The driver IC was also a 
breakthrough since it used a single plastic-encapsulated, 
low-threshold CMOS genre. 

The noble trio 

Piezoelectric effect has been exploited since its discovery 
in 1880 by Pierre and Paul Curie. Electronically piezoelect¬ 
ric materials are termed as the royal sandwich between 
mechanical and electric forces. Rochelle, tourmaline and 
quartz are the noble trio. If pressure is applied to these 
crystals in certain directions a proportional amount of elect¬ 
ric voltage is produced. Soon after this discovery, the reverse 
effect also came to light. If an eiectricfield isapplied to these 
crystals, they either expand or contract. 

Crystals ate neutral due to the presence of equal number 
qf positive and negative charges. The ‘centres of gravity’ of 
positive and negative charges are stationary relative to each 
other, A relative motion of these centres due to physical 

■ MARCH 


movement caused by compression or expansion results in 
the production of electric current for the time in which the 
charges are in motion. However, the availability of current 
for the external circuits is very much limited but the poten¬ 
tial diffeVence that is developed in the crystal is sufficient to 
set-up a visible arc, a few centimetres in length. 



Fig. It The tourmsBne crystal structure. 

The lack of a centre of symmetry in the crystal is the root 
cause of piezoelectric effect, The compression and expan- 
•ion of rite crystal Can be easily identified by the polarity of 
rite potential developed by the crystal. Thus, a variable 
pressure ckn be translated into its electrical equivalent with- 
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out missing any of its finer details. Conversely, the crystals 
are equally vulnerable to the changes in the applied voltage 
across them which induces a physical movement of compres¬ 
sion or expansion to the crystals. 

.Rochelle salt (NaKC4H4()6 . 4 H 2 O or sodium potassium 
tartrate), belongs to crystallised orthorhombic class. (The 
orthorhombic system has three axes, all at right angles to 
each other and having different lengths. Common forms are 
the four sided prism and the flattened tabular crystal.) The 
Curie brothers used rochelles in 1880 to study the behaviour 
of piezoelectric materials. In crystalline form, rochelle salt 
can have a dual life depending on the temperature. It is 
monoclinic (also a three-axes system having different 
lengths with two axes inclined at an angle other than 90° and 
the third at right angles to the other two) in the range -18"C 
to 23.7 U C and orthorhombic outside this range. In the latter 
state, the field produced in the x-direction by shear strain, 
which is about the x-axis, is fairly independent of tempera¬ 
ture over a limited range. (Thus the X cut crystals are most 
useful in applications like gramophone pickup, micro- 
shones and similar transducer applications.) 

- .ominent piezoelectrics 

A tew more prominent piezoelectric crystals that emerged 
in the late forties were: ammonium dihydrogen phosphate or 
ADP (NH4H2PO4), potassium dihydrogen phosphate or 
KDP 1KH2PO4), ethylene diamine tartrate or EDT 
(C6H14N2O0) and dipotassium tartrate or DKT (K2C4H4O61. 
!4H20). Since ADP is free from water of crystallisation it 
does ncjt dehydrate and can handle relatively high acoustic 
power without breakdown. Its stability is considerably high 
and hence it is in great demand for ultrasonic transducers in 
underwater applications. 

Well over fOOO piezoelectric crystals have been identified 
due to the fact that 21 out of the 32 crystal systems are 
capable of exhibiting piezoelectric effect. Of these, very few 
find their way to the market. Polycrystalline ferroelectric 
ceramics such as leadzirconate titanate, lithium niobate, 
lithium tantalatc, cadmium sulphide, zinc oxide, etc, have 
found their applications in less prominent areas. If lithium 
niobate were not so temperature-sensitive, it would have 
easily superseded the all-powerful quartz crystals. Even so, 
lithium niobate is of considerable importance for electro¬ 
optic purposes. Materials like CdS and ZnO can be evapo¬ 
rated or sputtered on to a suitable substrate which makes 
them notable amongst the other potential piezoelectric 
members. 

The origin of the word 'piezo' is in the Greek word ‘piezein’ 
(to press). All piezoelectric materials are crystalline in struc¬ 
ture and anisotropic in many properties such as thermal 
conductivity, cubical expansion and dielectric constant 
(non-piezoelectrics are invariably amorphous and iso¬ 
tropic)* in addition to their unique optical properties. Pie- 
/ocietiUttcs can be classified into pyroelectrics and 
ierdpset rics. Pyroelectrics generate electricity by heat. 


Ferroelectrics have a domain structure and show a well- 
defined hysteresis like ferromagnetic materials. PZT series 
of devices by Clevite Corporation, USA and PXE series by 
Mullard in the UK are the examples of ferroelectric devices. 

Quartz is the most widely used piezoelectric material. 
Chemically, quartz is silicon dioxide (Si02) which crystal¬ 
lises in the trigonal trapezohedral structure. Quartz crystals 
have an axis of three-fold symmetry, i.e., the distribution of 
the molecules is such that rotation through 120 degrees 
about one of the axes brings into identical conditions and 
surroundings. Quartz melts at 17S0°C. Large single crystals 
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Fig. 2: Axes of natural quartz (z axis perpendicular to the 
plane). 

are found in nature, principally in Brazil. Due to the exten¬ 
sive research during the 1950s, large synthetic crystals of 
high purity can now be grown by the hydrothermal process 
which has replaced almost all natural crystal slots. 

Natural and cultured quartz wafering is done using mod¬ 
ern slurry saws and the crystal cuts are precisely oriented 
with respect to the three crystallographic axes. Tolerances in 
the planes are held much below two minutes of an arc, 
Wafers typically range from over 2 mm to 0.1 mm of thick¬ 
ness. Crystals are dimensioned to a wide variety of specifica¬ 
tions by employing surface grinders, blanchard grinders and 
rounding equipments. Flatness and parallelism are achieved 
with the help of double-sided planetary lapping machines. 
These have a tolerance of +10 millionth of a centimetre. 
Surface finishes range from 1 to 40 microns. Crystals with 
tighter angle specifications are manually X-rayed on a pen¬ 
dulum diffractometer. Tolerance in this final production 
step ranges from +5 minutes to +10 seconds of an arc. 

Modes of mechanical motion 

The physical dimensions of the crystal give rise to four 
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different inodes of mechanical motions in quartz crystals. They 
are, thickness shear, face shear, extensional mode and flexure 
mode (Fig. 3). Shear stress has a turning effect owing to the 
formation of a couple with a definite force. The crystal does 



Fig, .1; Modes of vibrations. 
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not collapse in this strained equilibrium position due to the 
balancing effect of the opposing couple inside the material 
provided, the elastic limit is not exceeded. (It is appropriate 
to recall the popularity of the quartz fibres here. Quartz 
fibres are very fine but strong and have high precision elastic 
properties. The celebrated experiment to measure the uni¬ 
versal gravitational constant by Cavendish in 1798 was 
reformed by C.V. Boys in 1895 by using the quartz fibre as 
suspension medium for the pendulum. Dr F. Dolezalek used 
quartz fibres in the construction of the quadrant electrome¬ 
ter. The only alternative ever developed to this approach is 
phosphor-bronze strips). 

Shear force can introduce deformations in thickness and 
facial symmetry. The extensional mode arises due to the 
longitudinal expansion and contraction of the crystal struc¬ 
ture. In flexure mode, the crystal vibrates as if it is a stretched 
string plucked at the centre and released. 

In all these modes, the frequency stability is directly 
related to the amplitude of vibration of the crystal. The 
frequency stability nosedives with the increase in amplitude. 
The current passing through the crystal, therefore, has to be 
carefully controlled to restrict the amplitude of oscillation. 
Electronic technicians often call these crystals “elephants 
who do not forget any deed meted out to them in their life 
span." 

An excess crystal current, even of the order of 0.01 per 
cent than its ratings, will upset its characteristics and this 
may introduce a chronic state where deviations may con¬ 
tinue even after the excess is withdrawn. Worse still, the 
nature of deviation is largely unpredictable. On an average, 
the crystal takes few hours to retrace its original frame and 
sometimes may stretch beyond a few days. 

Quartz as a capacitor 

The electromechanical behaviour of the quartz crystal can 
now be summarised in another way. Fora driving frequency 
less than the mechanical resonant frequency, the crystal 
behaves like a pure capacitor. At the mechanical resonance, 
its capacitance becomes infinitely large. At a frequency 



<b) OVER TONES 

Fig. 4: Analogues of crystal, (a) Fundamental electrical, (b) 
Overtones. 

greater than the mechanical resonance, the crystal behaves 
like an inductor. This is what the electrical analogue of the 
crystal projects, as given in Fig_4. In fact, the constituent 
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dements represent the equivalents of mechanical parame¬ 
ters. A series combination of inductance, resistance and 
capacitance is representative of their mechanical counter¬ 
parts such as mass, mechanical friction and crystal elasticity, 
respectively. The capacitance across this series chain is the 
distributed capacitance and is much higher than the series 
capacitance, Cs. 7 ypically, Cs = 0.01 pH, Cp = lpF, L=0.1 to 
1 henry and R varies from 100 ohms to 100k. Consequently, 
the inductive time constant L/ R is always much higher than 
the capacitive time constant C'sR. 




Fig. 5: Variations in crystal impedance with f. 

I he paiallel capacitance, Cp, also has a say in the fre¬ 
quency of oscillation of the quartz crystals though it is 
formed by the electrodes with quartz as the dielectric. It also 
includes the shunt capacitance of the crystal holder. The 
resonant I requeney formed by Cp is slightly higher than the 
frequency due to the series capacitance. This frequency is 
know n as the anti-resonant frequency of the crystal. Conver¬ 
sely, the series resonant frequency (where the reactance of 
the series arm nullifies the reactance of the distributed capac¬ 
itance, Cp) nests slightly below the anti-resonant frequency. 
Corresponding resistive and reactive components and their 
variations at the resonant frequencies are presented graphi¬ 
cally in Fig. 5. 

Types of crystal mounting 

Most commonly used crystal mountings are air-gap 
.'mounting, pressure mounting, solder lead type mounting 
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CEMENTED LEAD MOUNTING 

Fig. 6: Types of crystal mounting. 

and cement tati type mounting. Ak-g»p mountingisufed irt 
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low frequency applications, preferably for A and B cut 
crystals. Pressure air-gap mounting is employed when the 
crystal length is much larger than its thickness as an alterna¬ 
tive to simple air-gap mounting. Crystals operating in flex¬ 
ure, face shear and extensionai modes prefer to have solder 
lead type rpounting while the simple pressure mounting is 
adopted in extensionai mode of operation. In these cases, 
electrodes are plated directly on the crystal faces and the 
leads are vacuum deposited. The additional weights 
included by the solder on the crystal will be helpful in fine 
tuning of their mechanical resonances. For ultra-high fre¬ 
quency shear mode crystals, cemented lead type mounting is 
more convenient. Apart from these popular approaches, 
there are various other techniques in vogue depending upon 
the specific requirements. 

Crystals are placed in vacuum or any convenient inert 
atmosphere. Practically any inert gas can be used for this 
purpose. The pressure level inside the encapsulation will 
affect the amplitude of crystal vibration. A low pressure level 
is often preferred but it varies from type to type. This pre¬ 
condition places a number of restrictions on the metallic 
casing such as its tensile strength, coefficient of expansion 
etc. Flat high tensile strength metal casings in rectangular or 
circular configurations are available. Another version is the 
common plastic encapsulation, for extremely small size crys¬ 
tals, e.g., the TO-18 casing. In all these varieties, the lead 
length is kept as small as possible, especially in plastic encap¬ 
sulation where the lead length is not more than 3 mm. * 

Standard crystal holders, usually designated as HCxx 
according to their dimensional specifications, are all hermet¬ 
ically sealed metallic versions. The subminiature low- 
frequency crystals introduced by Statek, USA, have a range 
of 10 to 1500 kHz. A I MHz crystal is 48 times smaller in 
volume than the industry standard case HC33. The physical' 
dimension of this subminiature crystal is only 6.99 * 2.74 
mm. Crystals for wrist watches are mostly in cylindrical 
form, varying in diameter from 2 to 4 mm and in length from 
5 to 8 mm. 

Overtones 

The electrical analogue shown in Fig. 4 is only an approxi¬ 
mation with the least error and is valid at the vicinity of the 
resonance. There are, in fact, a few more resonances in the 
crystal. Hence, the arms of the series in the crystal appear to 
have some features identical to one another in terms of their 
basic structures. There exist a minimum of three or more 
odd mechanical overtones of the crystal’s fundamental fre¬ 
quency. (Basically all the mechanical and electrical oscilla¬ 
tions of fundamental frequency are accompanied by 
overtones. These are higher modes of vibrations which are, 
as a rule, harmonics of the fundamental mode. However, 
overtones produced by musical instruments need not neces¬ 
sarily be exact .harmonics. Depending upon the mode of 
vibration* the first overtone may be the third or the second 
haroionics.) 1 - - ■ 
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Fundamental crystal parameters are indeed different from 
that of the overtones and large enough to have an effective 
isolation. Third, fifth, and seventh overtones have distinct 
characteristics and are extremely useful at higher frequency 
operations. 

The series resistance of the crystal analogue has the vital 
and pervasive role in the crystal frequency of furnishing 
impedance and Q of the crystal. The equivalent series resist¬ 
ance decreases with increase in the crystal frequency. Typi¬ 
cally, it varies from 450 ohms to 20 ohms corresponding toa 
frequency variation of I MHz to 30 MHz,. The unusually 
large Q factor of the crystal which accounts tor its frequency 
stability is directly related to the series resistance An 
extremely large Q factor is indicative ol the very low rate of 
energy dissipation in the crystal. In practical cases, it varies 
from 10,000 to 100,000. 

It is often necessary to express the degree to which the 
mechanical resonance is coupled to the chain ol distributed 
reactive elements of the crystal in an electrical circuit. 1 his is 
termed as the electromechanical coupling ratio of the crystal 
unit. A fairly accurate expression of electromechanical cou¬ 
pling of the crystal evolves from the ratio Cp/ Cs itsell. Thus 
an enormously large ratio is possible if Cs is negligible. In the 
poorest of cases, Cp may decrease to a minimum due to the 
dielectric effect of quartz, thus diminishing the holder and 
external shunt capacitance. It is important to keep this ratio 
above 100, below which the resonance characteristics will 
deviate seriously. (The electromechanical coupling ratio or 
coupling coefficient is defined as the ratio of the mutual 
energy to the square root of the product of the primary and 
secondary energies. It can also be a measure of how much of 
the energy supplied in one form, such as electrical or 
mechanical, is stored in the other form.) 

Fabrication techniques 

Making application-specific crystals more attractive and 
easier to deal with is the use of new tools and computer-aided 
fabrication techniques whose developments have been has¬ 
tened by the advances in computer technology. As a result, 
extremely high precision in crystal cuts and orientation 
angle is now possible. A brief schematic, in terms of the 
orientation angle, cuts and application is presented in Fig. 7. 

The most commonly used cuts are AT and BT cuts which 
are also known as the rotated Y cuts. These are obtained by 
rotating the plane perpendicular to the Y axis(Y plane about 
the X axis). These are the kindest cuts in the world without 
drift. Zero temperature coefficient over a wide range is the 
key attraction of these two cuts. Thickness vibrations and 
their overtones exist for each individual mode, viz. A, B and 
C. Mode A is essentially the thickness extensionai mode 
while Band Care thicknessshearmodes. The frequencies tor 
each mode always follow in the sequence of increasing time 
period, i.e., Ta>Tb>Tc. 

The frequency-temperature behaviour of the various 
quartz cuts is determined by taking into consideration the 
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Fig. 7; Schematic showing the orientation angle, cuts and appli¬ 
cations of crystals. 


G.T CUT 



FI*. I: Orientation of G.T. Cut. 

higher order temperature coefficients of a power series. 
Mode A, basically a longitudinal mode, has a negative 
temperature coefficient of frequency for all orientations but 
at certain orientations (e.g., 35° 21') it reaches the minimum. 
Shear mode B has a first order zero temperature coefficient 
frequency for orientations 0° to 13°, both on the negative 
The shear mode C has zero temperature coefficient of 


frequency for orientations 0° to 30° at both positive and 
negative angles. 

Various types of crystal cuts are used in specific applica¬ 
tions. A brief review is given in Table I. The temperature 
coefficient is measured by the frequency change divided by 

TABLE I 

Temperature stability of crystals cuts 


Standard 

Standard 

Mode of 

Temperature stability 

element 

cut 

vibration 

ppm per deg. ceMus 

A 

AT 

Thickness shear 

- 0.05 for 35“ 2D 
+ 0.80 for 35“ 13“ 

B 

BT 

Thickness shear 

+4.4 

C 

CT 

Face shear 

+ 3.5 

D 

DT 

Face shear 

+ 2.0 

E 

+ 5°X 

Extensional 

-7.0 

F 

- 18°X 

Extensional 

— 

G 

GT 

Extensional 

— 

H 

+ 5°X 

l-w flexure 

-- 

J 

Duplex 

l-t flexure 

-3.5 

M 

MT 

Extensional 

— 

N 

NT 

l-w flexure 

+ 2.5 


the centre frequency per degree celsius variation in tempera¬ 
ture. This factor varies according to the crystal cuts. The 
frequency may either increase or decrease with an increase-in 
temperature for a particular cut depending on the absolute 
value of temperature. The frequency temperature character¬ 
istics of each crystal cut will approach zero at a particular 
temperature. Conversely, the temperature coefficient can 
approach zero value at a given temperature by changing the 
nature of the element and its orientation angle. The devia¬ 
tions above this critical temperature are taken as negative. 

Crystal vibrations 

Amplitude of mechanical vibration of the crystal influen¬ 
ces the frequency stability, irrespective of the crystal cuts. 
The higher the amplitude of vibration, the poorer the fre¬ 
quency stability. So here we have an evident area for 
improvement, though little can be done with the rest of the 
parameters. The amplitude is directly proportional to the 




-cr cut 
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Fig. 10: Graph drawing frequency deviation with temperature. 

current through the crystal which means the crystal oscilla¬ 
tors are most reliable at the minimum safe-operating cur¬ 
rent. According to present standards the fractional drift of a 
crystal oscillator is less than I0~ lu Hz per day and the temper¬ 
ature sensitivity is less than 10*" Hz per degree Celsius 
within the prescribed level of supply voltage. This is virtually 
insignificant compared to the average frequency drift of an 
RC or LC oscillator. The estimated RC is approximately 6 * 
10 4 Hz per day while that of an LC oscillator is 72 * 10* 4 Hz 
per day. However, RC oscillators are absolutely unreliable 
beyond a frequency of 2 MHz. A brief comparison of RC, 
LC and crystal sections is given in Table 11. 

TABLE II 

Frequency stability of basic sources* 1 " 


Oscillator type 

Frequency 

Fractional 

Thermal drift 


range MHz 

drift per day 

per deg. C 

RC oicr 

2 

6*10 J * 

5*10^ 

LC oscr (fund) 

65 

7*10 

5*i<r J 

LC oscr (harmonics) 

i $12 

2*10 J 

4*I0" 5 

Crystal oscr (fund) 

22 

1*10 J0 

1*10"" 

Cesium atomic 

5 

4,5*10 * 15 



••Figures are approximate indicators. 

There are various methods for desensitising the crystal 
oscillators from the temperature variations. One of them is 
to use a series reactance in the crystal circuit whose tempera¬ 
ture coefficient cancels the temperature coefficient of the 
crystal. Another method commonly practised is the use of a 
voltage variable capacitor with a temperature-dependent 
bias such as a thermistor. A typical circuit employing this 
approach is given in Fig. 11. 

For an extremelyhigh degree of stability, thermostatically 
controlled ovens are used. Double ovens or an oven within 
an oven are not uncommon. When the oven temperature 
coincides with the critical temperature of the crystal, a near¬ 
zero temperature coefficient is achieved. In high precision 
applications, a suitable combination of above-mentioned 
methods is used. Finally, in any application, the proper 
choice of crystal cutting angle will decide the temperature 
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Fig. II: Temperature compensation circuit. 

coefficient of the crystal. 

The predominant factors of the clock or signal source are 
accounted not only by its precision in frequency in short and 
long run, but by several other factors also, such as duty cycle 
or mark-space ratio, impedance of the source, stability of the 
amplitude with respect to frequency and load, the range of 
frequency and so on. There is practically no such clock 
which satisfies all these requirements. Nevertheless, all these 
specifications are not inevitable for all the applications. 

Deterministic fluctuations 

Fluctuations in frequency due to ageing, deviations in 
ambient temperature and supply voltage, humidity varia¬ 
tions, vibrations, etc are often referred to as ‘deterministic' 
fluctuations, which are the major contributers to the short 
term stability. Short-term frequency stability is generally not 
an important consideration in RC oscillators and LC cir¬ 
cuits. Fortunately, crystals can offer a very high degree of 
short-term stability merely by careful selection and mount¬ 
ing. However, long-term stability (nondeterministic), gov¬ 
erned by random variations and shot and thermal noise is 
not fully covered in crystal oscillators. (Frequency of domes¬ 
tic supply has better stability in this respect.) The measures 
taken to ensure the long-term stability in crystals are broadly 
classified into two sections. One is to use special circuits for 
suppressing spurious modes of oscillations, especially in 
overtone crystals. The other method is related to crystal 
mounting and encapsulation. 

Crystal—the undisputed leader 

The crystal is the undisputed leader of signal and clock 
generators. Now it is moving on to an important, in some 
cases, dominant position in standard chips like memories, 
microprocessors and random logic. There are several rea¬ 
sons to support this move such as increase in precision, 
reliability and mean time between failures of the crystal 
based devices. It also removes the need for drift elimination 
or trimming, leading to an acute reduction in maintenance 
expenditure. With this, it is easy to incorporate diagnostic 
support for self-testing and remote-diagnosis in not-so- 
easily accessible devices. 

Basically, any LC oscillator can be crystal controlled. The 
crystal can be used to set the frequency of operation with an 
adjustable LC or RC circuit used to trim the oscillator 
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output to an exact frequency. The most popular formation is 
the Pierce oscillator, though Hartley, Colpittsand harmonic 
or overtone oscillators are equally favourable. 



Fig. 12: The Pierce oscillator, (a) With transister. (b) With gate. 

In a Pierce oscillator, no LC circuits are required for 
frequency control. Instead, the frequency is set by the crystal 
(Fig. 12(a) and (b)). At frequencies below 2 MHz, a capaci¬ 
tive voltage divider may be required across the crystal. The 
connection between the voltage-divider capacitors must be 
grounded so that the voltage developed across the capacitors 
is 180° phase-inverted. Moreover, like many other oscilla¬ 
tors, these can also be set by single gate, transistor or op-amp 
configuration and the losses in the crystal be controlled by 
simple resistors. (Crystals reduce oscillator efficiency as a 
result of losses in the crystal which is represented by their 
series resistance. Oscillator efficiency may be increased by 
reducing signal currents in all dissipative elements.) 

Minute trimmings and adjustments can make a big differ¬ 
ence in the frequency of oscillation of the crystal circuits and 
drift and production tolerances can be effectively checked. A 
typical configuration is shown in Fig. 13. Frequency adjust¬ 
ments can be made with a variable inductor or capacitor in 



Fig. 13 : Frequency correction circuit. 

series with the crystal which provides a means for frequency 
tuning too. The lower limit of frequency is set by the induc¬ 
tor in series with the crystal. However, a reduced Q and an 
associated instability can be anticipated at lower 
frequencies. 

Crystal oscillator 

The low frequency crystal oscillator shown in Fig. 14 uses 
capacitor C2 in series with the crystal for fine adjustments. 
The oscillator frequency increases with decrease in the series 
capacitance. The crystal is placed in the feedback circuit 
between the emitters of the two transistors and operated in 
the series mode. Another example of the series oscillator 
using inverter gates is given in Fig. 13. 

The practical limit of the fundamental resonance is 
around 33 MHz. Higher order frequencies are derived by 
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Fig. 14: Low frequency oscillator. 



Fig. 15: Series oscillator. 

overtone operations or multipliers. From 20 to 60 MHz, 
third overtone crystals are used. Between 60 and 120 MHz, 
fifth overtones are used and above 120 MHz seventh over¬ 
tones are preferred. Beyond 200 MHz, overtone operation is 
almost ineffective, leaving the task to frequency multipliers. 

In general, high frequency generation is not easy. It 
requires more critical adjustments to arrest the tendency of 
the circuit to oscillate at the lower overtones or frequencies. 
Specially designed filters and frequency selectors are pressed 
into use in the circuits of high frequency generation, primar¬ 
ily to avoid the overlapping of the frequencies. 

A tuned LC circuit is a part of the overtone oscillators. 
The reactive elements of the LC circuit and crystal form a 
coupling network between the amplifier output and input 
producing the necessary phase shift. The crystal introduces 
an additional reactive element making extremely large phase 
shift changes for a very small frequency change. The inher¬ 
ent reduction in the efficiency is a foregone conclusion: An 
approximate picture of the power relationships between tire 
fundamental frequency of the crystal and its overtones and 
harmonics is drawn in Table Ill. Extraction of harmonics 

TABLE HI 

Power relationship between overtone and harmonics 


R.F. poww output as a percentage of DC powar input 

Criatalftcq. 

Find 

2nd 

harmonica 

3rd 

harmonica 

4ft 

harmonica 

Fundamental 

32 

15 

10 

5 

3rd overtone 

25 

IS 

to 

5 

5 th overtone 

20 

12 

7 

3 ' 

7th overtone 

20 

12 

7 

3 ■ -• . 1 ' 


from tire overtones is rarely practised. Another critical omit 
is the close proximity of the fifth and seventh power 
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relationships. 

With all the microcomputers, microprocessors, digital 
clocks and watches available today, it is surprising that 
time-keeping and signal clock generation is often so meticu¬ 
lous an affair. The fact is that the required circuitry is already 



Fig. 16: TRS-80 colour computer clock. 



Fig. 17: H49A system clock 

incorporated in the 1C, so that very few external components 
are called for. The design problem is also made easier by the 
fact that no timing fluctuations are involved as long as 1C 
types are selected for the right speed to cope with the applica¬ 
tion in hand. To take care of the relative aspects of the price 
index, the present day lCs have included the provision for 
RC or LC timing networks in place of expensive crystals. 

Majority of the microprocessor or M PU crystal oscillator 
sections are designed to interface with an AT cut crystal, 
operated in a suitable mode in the frequency range specified 
for the crystal. The crystal should be mounted as close as 
possible to the input pins to minimise the output distortion 
and start-up time. The start-up stabilisation time plays an 
important role in the operation of the microprocessors. The 
built-in ‘power on’ circuitry provides a definite delay from 


he time of the first oscillator pulse. II the external reset pin is 
low at the end of the set time delay, the processor remains in 
the reset condition. 

M PU crystals are treated as special brands and mai ked by 
their low series resistance, light frequency setting, stable 
frequency tolerance and excellent long-term stability. Relia¬ 
bility is assured by the use of MlI.rapproved manufacturing 
processes. All the MPU or processor crystals feature low 
start-up resistance. MPU crystals are used in baud rate 
generators, bit rate generators and dual baud rate genera¬ 
tors, MIL specifications related to the QP1. crystals are 
MIL-0-55310, MIL-C-45662A, MJL-I-45208A, MIL-Q- 
9858A, MIL-C-3098F and MIL-F-18327. rhese standards 
define prerequisites to cope with humidity, vibration, shock 
and radiation effects. 

(To be continued) 
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Whatever your multimetering needs 




Have you ever thought of how dependant we 
are on electricity and what an indispensable 
instrument the Multimeter is today 0 There is 
not an industry, Communication and Utility 
service, Cetanes force, or even a general 
technician that doea not use one. 

Much has been made of tho merit* of Digital 
Multimeters over that of Analog ones, but in 
truth both enjoy basic inherent advantages. Its 
simply a matter of the right application You 
must give your measurements the instrument 
they deserve. 

The prime benefits of Digital Multimeters lie in 
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with an eye on cost effectiveness and field 
operations. 

We are the only company m India and one of tho 
few in the world, to offer you the best of both 
worlds- Digital end Analog Motwane is the 
certain guarantee of Quality thats exclusive,at 
a price thats not — by any measure. 


For further deteils write to: 

THE MOTWANE MANUFAC¬ 
TURING COMPANY PVT. LTD., 
at Gyan Baug. Nastk 
Road 422 101 
Tel.: 86297/86084 Telex 752-247 MMPL IN 
Grams; MOTWANE or Gyan Ghar. Plot 434 A. 
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Crossover Networks 


C rossover networks are used in multi-way speaker 
systems to split the input signal into separate 
frequency bands to be fed into special-purpose 
speakers designed to co\er a specific range ol 
frequencies. Special-purpose, or hi-fi speakers as they are 
sometimes called, are commonly known as woofers, 
squawkers or midrange, and tweeters, to signify the ntnge of 
frequencies which they cover. 

The use of crossover networks in a multi-way system 
becomes essential when such speakers are used so as to limit 
their response to be in the range of frequencies within which 
their response is smoothest. A wooter. for instance, designed 
to cover only the low irequencies has its response ‘rolled off 
in the mid or upper mid frequency region so as to allow 
another speaker a squav ker or a tweeter to take over. 

The use of specialised speakers for different frequency 
ranges is also essential as it is difficult to have a single 
speaker to cover the full audio frequency range satisfactor¬ 
ily. A speaker which covers a wide frequency range is known 
as a fullrangc. Ihe response ol a fullrange is, however, peaky 
and is subject to greater harmonic distortion than a multi¬ 
way speaker system utilising special-purpose speakers with a 
well designed dividing network to give a smootherand wider 
response. 

However, if the crossover system is ill-designed or not 
made properly, it would ruin the overall performance of the 
speaker system rather than improve it, regardless of the 
enclosure design and the quality of the loudspeakers used. It 
is obvious therefore that a crossover network forms a critical 
part of a speaker system 

Crossover systems may be cither of the active type or the 
passive type, utilising a combination of inductances and/or 
capacitances to form low pass, high pass or even band pass 
elements. We shall be concerned only with the passive type 
of crossover networks as these are the most commonly used. 
T he two basic rules for designing a crossover network are: 

I. The loudspeakers should have a usable response 
extending to above the tentative crossover point and all the 
loudspeakers should have similar sensitivities in this region. 


Jasvlnder Osan 


2. The crossover network design should be as simple as 
possible. 

In a two-way speaker system which comprises a woofer 
and a tweeter, a two-way corssover is used. This basically 
comprises a low pass and a high pass section and is most 
often connected in parallel as shown in Fig. 1. The circuit 



Fig. I: 6dB/uctave, 2-way crossover network. 



Fig. 2:12dB/octave, 2-way crossover network, 
shown in Fig. 2 is similar to Fig. 1 but has two elements in 
each section. The two circuits differ in their attenuation 
rates. The first circuit has an attenuation rate of 6dB/octave 
while the second has an attenuation rate of 12 dB/octave on 
account of the additional filter elements used. The attenua¬ 
tion rate gives us the rate at which the response of the filter 
rolls off. Greater the attenuation rate of a filter, sharper the 
cutoff. Fig. 3 shows another two-way circuit with an even 
larger number of filter elements and having an attenuation 
of 18 dB/octave. The attenuation rate increases as the 
number of reactive elements in a section is increased. 

In hi-fi systems, either 6dB/octave or 12d B/octave filters 
are used. Some designs utilise a combination of 6dB and 
12dB/octave sections. Such arrangements are known as 
asymmetric filters. Attenuation rates above 12dB/octave 
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Fig. 3: !8dB/octave, 2-way crossover network. 

dB 



18dB 12dB 6dB/OCTAVE 

-*■ FREQ 

Fig. 4: Comparison of 6dB, 12dB, and 18dB/octave rollon' 
rates. 

are rarely used as besides making the filter very complicated, 
a very last roll off rate can very often introduce transient 
problems in many speakers. A 12d B/octave filter is the one 
most commonly recommended for use in hi-fi systems on the 
ground that a 6dB/octave filter is 'very slow’and not suitable 
lot hi-fi systems. Paradoxically, in many cases (which shall 
be dealt with later), a slow action filter can be made to give 
better results than the fast acting one through a careful study 
oi the speaker response and desired crossover frequency. 

Mathematical representation 

I he capacitance and inductance values can be determined 
from the following formulae, for a given crossover frequency 
and loudspeaker impedance! 

C = — }. - ....I. 

2rrloZ 


2 rrio 

where Z is ellective impedance of the speaker, fo is the 
crossover frequency, L is inductance in milli henry, C is 
capacitance in micro larad. 

This gives the reactance values for a 6dB/octave filter. In 
case of filters having two reactive elements per section as in 
the 12dB/ octave filter, the reactance value of the elements is 
times the effective impedance Z of the loudspeaker. This 
means that in a 12d B/octave filter, both inductances and 
capacitances have the same value. These results and formu¬ 
lae are applicable to the parallel circuits shown in Fig.. 1 for 
the 6dB/octave filter and Fig.2forthe 12dB/octave filter for 


two-way systems. 

These results can be extended to a three-way corssover 
system which is utilised when a three-way speaker system 
comprising a woofer, a squawkerand a tweeter is used. The 
mid-range of frequencies forms a band between the lows and 
highs and logically requires a bandpass arrangement to func¬ 
tion in the filter. The bandpass is designed by establishing 
the upper and lower frequencies of the bandpass filter and 
using a series combination of a low pass filter formed by an 
inductor and a high pass filter formed by a capacitor. The 
component values for these can be determined using the 
same method as described above. The circuit arrangement 
for a three-way crossover network of 6dB/octave and 
l2dB/octave types are shown in Figs. 5 and 6 respectively. 

For example, in the case of a three-way system using a 
6dB/octave network, first of all the value of the required 
series inductance is determined using equation 2 after substi¬ 
tuting in this the frequency at which we wish to crossover to 
the squawker, say f i. The inductance obtained, LI, acts as a 
low pass filter and blocks higher frequencies —in this case, 
above fiHz with an attenuation rate of 6dB/octave. One 
octave it referred to as a doubling of frequency, hence an 
octave above fiHz is twice this frequency, say, 2ftHz. This 
theoretically implies that the signal would have undergone 



Fig. S: 6dB/octave, 3-way crossover network. 


C2 



Fig. 6:12dB/octave, 3-way crossover network. 

an attenuation of 6dB at 2fiHz. Next, moving on to the 
mid-frequency arm of the filter, the value of capacitor Cl is 
determined using the lower crossover frequency, fiHz. 
Suppose we wish to roll the squawker over to the tweeter at 
f 2 Hz, we substitute this in the relevept formula to get the 
required inductance L2. In the same way, the capacitor C3 
may be found by applying the upper crossover frequency f 2 
to form the required high pass filter for this section. 
Proceeding in the same way, the component values in the 
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12d B/octave network can also be found. The only difference 
in this case is that the reactance required from each element 
is nowjl times the effective impedance of the loudspeaker. 
Hence the reactance formula given above is divided by/I in 
the case of the capacitance and multiplied by/ifin the case of 
inductance. I t will be noted that the bandpass element values 
will be similar to the low pass and high pass section values, 
except that their order of operation is reversed i.e.. Cl which 
forms a bypass element in the low frequency section is of the 
same value as C2 which forms the high pass element of the 
bandpass section. In the same way, the series inductor L! is 
the same as the shunt'inductor L2. Similarly, in the upper 
frequency section, the inductor L3 has the same value as L4 
which shunts the tweeter. Capacitors C3 and C4 also have 
the same value. 

The practical view point 

So far, we have looked at crossover networks on a purely 
theoretical or ideal stand-point. That is, we have imagined a 
purely resistive load remaining constant over the full fre¬ 
quency range. Moreover, we have assumed that the loud¬ 
speakers also have an absolutely flat response. But sadly, 
things do not work out like this in actual practice and many a 


constructor finds himself landing up with outlandish results 
in spite of the best design efforts. In the first place, the rated 
impedance of a loudspeaker is anything but within a narrow 
range of irequencies. Fig. 7 shows the impedance versus 
frequency plot of a typical loudspeaker. It will be seen that 
the impedance is never constant and is maximum at the 
resonance frequency of the loudspeaker, sometimes over 
four times the rated value. This gives birth to the golden 
rule never put the crossover point anywhere near the 
resonant frequency of the loudspeaker! 

The rated impedance of a loudspeaker is usually defined 
as the lowest value above resonance and is about 15 to 20 per 
cent higher than the DC resistance of the loudspeaker. With 
further increase in the frequency above resonance, the impe¬ 
dance increases gradually as the loudspeaker becomes more 
and more mass controlled. Since many a crossover point lies 
way above the resonance and for that matter, where the 
impedance was the stated value, it is important to consider 
the effective impedance of the loudspeaker at the crossover 
frequency (which is likely to be somewhat greater than the 
stated minimum impedance) rather than the rated impe¬ 
dance, for purposes of crossover network design. For practi¬ 
cal purposes, it is enough to assume an effective impedance 




Fig, g: Frequency curve of a 20 cm woofer mounted in a 20-litre 
sealed enclosure. 
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of 5 ohms when the rated loudspeaker impedance is 4 ohms; 
10 ohms when the rated impedance of the loudspeaker is 8 
ohms; and so on. 

One important lactor which dictates the choice ol cross¬ 
over frequency and effects the performance of the system to 
a great extent is the I requency response ranges ol the compo¬ 
nent loudspeakers. Many manufacturers ol loudxpeakeis 
are notorious tor not releasing any response curves and 
thereby making things piettv difficult for the crossover 
designer. I he reason why it is so important to have some 
idea ol the liequcncy response ol a loudspeaker when 
designing a crossovei network is vei\ obvious since we 
want a speakei to function upio a ccitain eiossover point, it 
should have an acceptably smooth icsponse at least up to 
that point. Rest assured, even the better loudspeaker will 
have a response curve which vaguely resembles a mountain 
range. Many manulauiireis state the liequency lange ol the 
speakei, though the variation in terms ol decibels (dB) may 
not he stated. Horn this the designer can know, to some 
extent, the response ranges ol the speakers. I he frequency 
ranges ol all the speakers should be overlapping so as to be 
compatible lot use m a multi-way system. Also, when select¬ 
ing the crossovei point, the speakei manufactuier's recom¬ 
mendations should be taken into consideration, as it is 
essential lot the sensitivities ol thespeakeisto be equal at the 
eiossover liequency. II this is not so, a step will appear in the 
oveiall liequency icsponse if the system which will indicate 
a sudden diop in the output due to a speaker having a lower 
sensitiv it y, 

Simpler, the better 

Very olten. the eiossover network can he simplified and at 
the same time made more cllective by incorporating the 
basic icsponse chaiaeieristics m the eiossover design. Foi 
example, uoolcrs generally have high inductance voice coils 
as part ol then design to achieve a high cnetgy product and 
povvei handling capacity. I his inductance can be incorpo¬ 
rated m the viossovei network as part ol the low pass filter, 
then, by ieducing the si/e ol the component and at the same 
time maintaining the constant assistance behaviour ol the 
uetwoik I he cone testure ol many woolers is also not 
conducive to iiiixi and high-lieqency output and helps in 
rapidlv lolling oil the Inglis, acting as a built-in eorssover 
net wink I m tins season, u may not be always neccssaiy to 
employ a veiy high vu'oll iate m lire low-liequency section 
ol the filter. unless a wiv low crossovei trequenev is aimed 
at. 

In general, it the lowei emssovei frequency is above 
1 kHz, a (xiB octave filter in this section is quite sullicient, 
whereas il the crossover liequency is helovv I k 11/, then a 
crossovei rate ol I2 iIB octave should he employed In the 
same way, in the ease of twcetcis, it the eiossover liequencv 
is very high. say. above bOOtf U/. a bdB octave filter will be 
quite adequate, but it we intend to operate the tweeter below 
;400t) H/.. a 12d B octave filter is a must because a slower 


acting filter passes through some lower frequency energy 
regions which could destroy the tweeter, besides introducing 
a good deal of distortion. In the case of mid-range speakers 
yi/„ squawkers, the bandpass section can sometimes be left 
out altogether, using instead a simple high pass filter and 
letting the natural response of the speaker do the rest. The 
ear, in fact, is the best judge and it is advisable to initially 
mount the crossover outside the enclosure and listen to the 
system. Changes can then be made as necessary before final 
assembly. 

TABLE I 

Power handling capacity measured as per OIN 4SS73/IEC 268-5 
(See Fig. below) of Philips dome tweeter 


LS Rated 

Frequency 

Net-work 

LS PHC 

System 

Impedance 

3dB (kHz) 

C/xF 

L(mH) 

measured 

PHC at 

ohms 




at 1 (watt) 

2 (watt) 

4 

2 

12 

0.35 

4 

20 


4 

5 

0 20 

6 

50 

8 

2 

8 

0.20 

4 

20 


4 

3.2 

0.35 

6 

50 


c 




Fig. 9: Frequency curve of a Philips dome tweeter. 


One final point which deserves some mention is that of the 
power handling capacity of all the loudspeakers which arc to 
be used in a multi-way speaker system. Where the power 
handling capacity of the woofer is usually high and can be 
assumed to be handling most ol the input power, the power 
capacities of the other speakers, in particular tweeters, is 
usually very low and requires prior attention while designing 
the network to ensure that the tweeter is not overloaded in 
the system. I weeter coils are very light and usually wound 
with very fine gauge wire and can withstand at the most a 
couple of watts across the terminals. Of course, the high pass 
filter limits the amount of power input, but this depends on 
the* crossover frequency. The lower the crossover frequency, 
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the greater the energy transmitted across the filter, and hence 
lower the power the tweeter can handle in the system, in the 
event of tweeter power capacity falling short, either the 
crossover frequency should be adjusted viz., raised higher, 
or two .tweeters of half the required impedance should be 
connected ih series and used. 

A speaker manufacturer usually gives the power handling 
capacity of a tweeter or a squawker with a particular high 
pass filter connected to the speaker, the details of which are 
usually given. This should be taken into account when 
designing the filter. Anyone who played around with speak¬ 
ers would probably be aware how an expensive tweeter may 
go to waste when too much power is sent across the little 
voice coils. Incidentally, it is impossible for a repaired 
tweeter to sound the same as before, as the response of a 
tweeter is effected by little things such as the size of the solder 
beads and the type and amount of adhesive, amongst other 
things. It is proper therefore, to get it repaired only from the 
manufacturer. 

Construction 

Crossover networks are easily assembled on tafc boards or 
even terminal strips. However, for production purposes, a 
printed circuit board is most convenient. In all arrange¬ 
ments, it is preferable to have more than one inductor, 
spaced away from one another. The components for use in a 
crossover network should be so selected as to give minimum 
losses in circuit. These losses are caused by the power factor 
of the capacitors and the small but finite resistance of the 
inductor coils. Obviously, a bigger and more complicated 
network wilt have more losses than a simpler one on account 
of greater number of components. 

The power loss occuring ort account of a crossover net¬ 
work is stated in terms of insertion loss in decibels (dB). The 
insertion loss becomes a very important factor in high-power 
systems as at high-power levels, a considerable number of 
watts may be dissipated in the network itself. To ensure a low 
insertion loss, it is advisable to use a thick copper wire (] 8-22 
swg) for all coils and capacitors with a low-power factor. 
Many manufacturers utilise ‘cored* coils to reduce the 
amount of wire used and at the same time reduce the losses. 
The value of the capacitance required in most crossover 
circuits makes it necessary for only the electrolytic type of 
capacitors to be used. These are, however, polarised, i.e., 
have a positive and a negative terminal and cannot be used as 
such in filter circuits. 



Cl C2 

1 1 
C '- — * — 

ct Ci 

Ff|. It: Two eteet ro fyt H a spad t o w soanerted *b barit to back 
fashion to form a noR-polartoei capeeftor. 
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For this purpose, two electrolytics may be wired ‘back to 
back’ as shown in Fig. 10 to obtain a non-polar capacitor. 
The resultant capacitance is given by the series law for 
capacitance viz., 1/Cl + 1/C2= I / Cr.lt should be noted that 
in this case the positive terminals of the two capacitors are 
facing outwards. In this way any desired capacitance can be 
obtained. It should be noted that the working voltage of the 
capacitor should be greater than the peak output voltage of 
the amplifier. Otherwise, a working voltage of about 40 volts 
is normally suitable for almost all purposes. In the high 
frequency section where a large capacitance may not be 
required, metallised polyester capacitors serve the purpose 
well. These have a low power factor and a low seif induc¬ 
tance as well, and so do not generate any high impedances at 
high frequencies. If required, the two capacitors may be 
wired in parallel to increase the capacitance. Alternatively, it 
is also possible to wire a polyester capacitor across two ‘back 
to back’ electrolytics in the high frequency section of the 
filter to counteract the inductive effect of the electrolytics at 
very high frequencies, allowing part of the capacitance to be 
contributed by the polyester type capacitor. 

For the inductances, air-cored coils are the best bet for the 
constructor as they can be easily constructed and are, 
performance-wise, the best. However, the DC resistance of 
the coils should be kept as low as possible and the thickness 
gauge of enamelled copper wire (within the budget) should 
be used. Generally, inductances below I mH may be wound 
with 22 swg, but inductances above 3 mH should be wound 
with 18 swg or even thicker wires. The size of the air core 
required to obtain maximum inductance with the minimum 
wire for a given diameter of the wire d in cm is given by the 
following formula: 

. Ld* * I0» 
a 5 = _ 

24.5 

where a is the radius of the former in cm 
d is the diameter of the wire in cm 
L is the required inductance in henry-(H) 

A little calculation gives the diameter, 2a of the former to 
be used. 

(To be continued) 
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-issues of Electronics For You 
magazine are available. 

Therefore, before ordering please check 
up from us whether the issues 
required by you are in our stock. 
Alternatively, please ask for the 
Bat of issues available, before ordering. 

• .V, ; - 4? i- Circulation Deptt. 


35 






0.01Hz~10MHz 
WIDE RANGE 
FUNCTION 
GENERATOR 


I Output signal waves 


m Sine, triangle 
and square 


[2] Haversino. 
Havertriangle 


[3] Gated 
waveform 


[4] Linear sweeping 
with internal 
ramp 



Tfi] Log sweeping 
with internal 
ramp 


6 i Sine wave AM 
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LFG-1310 


• Wide frequency range of 0.01Hz to 10MHz in 9 ranges. 

• Gates and triggers can be generated. 

• Burst waves can be generated by the built-in oscillator. 

• Internal linear and logarithmic sweep functions. 

• The VCG function changes frequency settings with 
external signals. 

• The GCV function generates voltages corresponding to 
the frequency. 

• Variable waveform symmetry. 

2 MHz SWEEP/FUNCTION GENERATOR LFG-1300 


•0.002Hz to 2MHz in 8 ranges 

• Internal and external 1000 : 1 sweep 
range (linear or logarithmic) 

•Sine, square, pulse, triangle, sawtooth 
and TTL outputs 

• Built-in 70dB step attenuator (10dB 
steps) 

• External AM, FM inputs 


V : ! i 
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LEADER ELECTRONICS CORP. 

AGENT: 

(For All India except East India) 

2-6-33 Tsunashima, Higashi Kohoku-ku, 


Krishan C. Arora & Co. 

Yokohama, Japan 


P.O. Box 4218, New Delhi-110048 

TELEX: J47780 JPLEADER 

AGENT: 

TEL: 6411133 TELEX: 031-4657 CABLE: JUBILANT 
(For East India) 

Varas International Pvt. Ltd. 

7C, Urvashi, 3 Hungerford St., Calcutta-700017 

ajtT 


TEL: 44-0191 TELEX: 212915 CABLE: RANJI 
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India’s first 100 MHz, 5 channel 
12 trace delayed sweep oscilloscope. 



Adds sophistication to your testing needs. 


BPL’s 100 MHz, 5 channel, 12 trace 
Oscilloscope OTO 31002, the first 
of its kind in the country, gives 
testing a professional touch, both in 
quality and performance 

Exclusive First Tims Functions: 
The DTO 31002 displays CHI, 
CH2, CH3, CH4 and CH5 simulta¬ 
neously or in any combination. Alt 
trigger for CHI, CH2, or CH3. 
Stable triggering by use of an 
exclusive level lock function 

Exclusive Features: 

★ Switchabie to high sensitivity of 
1 mv/Div 


★ Alternate Sweep 

★ Switchabie band width limiter to 
20 MHz and alternate tngger for 
CH1.CH2, CH3. 

★ Beam finder 

★ Multiple X-Y mode 

★ Extensive use of digital logic 
controls 

★ Channel output, ‘A sweep' output 
and ‘A sweep’ gate output 

it Compact, light and easy to carry 

Part of an Exclusive range: 

DTO 32352 - 35 MHz general 

purpose dual trace Oscilloscope 

DTO 31351 - 35 MHz dual trace 


delayed sweep Oscilloscope 

DTO 31500 - 50 MHz dual trace 
delayed sweep Oscilloscope 

Each of these Oscilloscopes bears 
the BPL stamp of quality, reliability 
and accuracy They come from 

over 20 years of expertise in 
electronics And an infrastructure 
that is unique to the electronics 
industry 7 integrated factories, 

3 recognised R&D groups, in-house 
manufacture of critical components 
and a nationwide marketing and 
service network 


BPL-INDIA 

In pursuit of perfection 



Csntrsl Marketing Organisation: BPL Centre, 32, Church Street, Bangalore - 560 001 Ph 572321/2/6/575217, Tlx 0845-511, Cable Phistlab 
Sales Offices at: Bangdiorp Bombay Calcutta Hyderabad Madras New Delhi and Palghat 
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Floppy Controller 
iSBX-Module 


COMPUTECH ASSOCIATES PRESENT CTA-86A 

A 16-BIT MICROPROCESSOR EDUCATION SYSTEM/TRAINER WHICH IS QUITE 

MODULAR AND MULTIFUNCTIONAL, with never-before-seen features. 

A SINGLE SYSTEM COVERING ENTIRE IAPX FAMILY OF MICROPROCESSORS: 

• INTEL 8086 16-BIT MICROPROCESSOR SUPPORT ON THE MAIN KIT. 

• INTEL 80B7 NUMERIC DATA PROCESSOR AND INTEL 8089 I/O PROCESSOR SUPPORT AS AN ADD-ON 
OPTION TO THE MAIN KIT-A PIGGY-BACK PCB CONCEPT 

• INTEL 8088 MICROPROCESSOR SUPPORT AS AN ADD-ON OPTION TO THE MAIN KIT—A PIGGY-BACK 
PCB AGAIN 

• INTEL 80186 MICROPROCESSOR SUPPORT AS AN ADD-ON OPTION—ONCE AGAIN A PIGGY-BACK MODULE. 

• ON-BOARD LARGE MEMORY SIZE UPTO 128K BYTES OF ROM 

(2/16 1 0 27256 AND 2817) AND 256K BYTES OF RAM (6116/6264/5665). 

• ON-BOARD THREE ISBX CONNECTORS FOR ANY I/O EXPANSION. 

• ON-BOARD TWO IBM PC COMPATIBLE CONNECTORS TO ADD-ON ANY IBM PC BOARD. 

• ON-BOARD TIMER, INTERRUPT CONTROLLER AND CASSETTE INTERFACE. 

• EPROM PROGRAMMER AND ERASER 

• TINY BASIC INTERPRETER 

• ASSEMBLER AND DIS-ASSEMBLER. 

• OPTIONAL FLOPPY CONTROLLER INTERFACE TO CONNECT EITHER 5V4" OR 8" DRIVES (MAX 4 NOS.) 

• SUPPORTS CPM-86 OPERATING SYSTEM AND PASCAL' & 'C' HIGH LEVEL LANGUAGES. 

• NOT TO MAKE YOUR KIT OBSOLETE—COMMITMENT FOR MORE ADD-ONS 

WHICH means-VERY FLEXIBLE AND VERSATILE MICROCOMPUTER SYSTEM TRAINER 

AT A VERY MARGINAL COST!!! 

FOR FURTHER DETAILS, PLEASE CONTACT: 

COMPUTECH ASSOCIATES 

77, 12th MAIN, BANASHANKARI 2ND STAGE, BANGALORE-660070. 
iAPX and iSBX *r* th» trad* marka ot INI EL Corpn. USA. \ 







PUSH BUTTON MAINS SWITCH 

4A/120 SURGE x 250 V AC DOUBLE POLE SINGLE THROW-DPST 



POWER SWITCH FOR TV AND MAINS SWITCHING 
WITH AND WITHOUT AUXILIARY CONTACTS. 


MAIN FEATURES: 

ACTION 

MAINS CONTACTS 

RATING 

LIFE 

OPERATING FORCE 
AUX. CONTACTS 
FOR REMOTE CONTROL 
(Optionol) 


PUSH TO ON PUSH TO OFF 

SILVER BIMETAL-SNAP ACTION 
4A/120 A SURGE x 250 V-AC 
AT RATED LOAD: 10,000 OPERATIONS 
MECHANICAL: > 16,000 OPERATIONS 
7.5 N ± 0.5 

100 mA x 24 V DC 


Patented INDICATING KNOBS-Non electrical and fail safe 



M* 



Manufactured By: 

MEHTA ENGINEERING ENTERPRISE 

SAKI-VIHAR ROAD, B.D. JOSHI BLDG., BOMBAY-400 072, 
TELEPHONE: 632 28 25 • 6323806 TELEGRAM: ETERNAL’. 



MARCH 1986 . 


39 




Development of 
Bulgarian Electronics 

A Special Correspondent 


E lectronics and electrical engineering in the Peo¬ 
ples Republic of Bulgaria are looked upon as 
branches of the national economy, having an 
influence on the processes of renovation and 
modernisation of production, service and everyday life. This 
branch yields production which represents over 12 per cent 
of the industrial production of the country and accounts for 
over 16 per cent of the country’s exports. 

The export list of FTO ‘Isotimpex’ has been annually 
expanded with respect to volume and nomenclature and 
improving its structure as the percentage of the complex 
projects constantly increases. Bulgaria’s electronics goods 
are at present exported to over 60 countries in Europe, Asia, 
Africa and America. 

The rapid rate of development of Bulgarian electronics 
was the result of the activities of dozens of scientific-research 
institutes, centres for development and implementation, spe¬ 
cialised engineering and foreign trade organisations and 
professional-educational institutions. 

The participation of Bulgaria in the socialist’s integration, 
international division of labour, specialisation and indus¬ 
trial cooperation with the leading companies in this field all 
over the world, are very important for the dynamic develop¬ 
ment of electronics in the country. 

The international markets where FfO isotimpex’ sells its 
products represent a unified system which is determined by 
the world advance in science and technique. This system is 
characterised by the constant expansion of commodity 
nomenclature and rapid improvement and substitution of 
the existing assortments and models. 

In defining the technical policy of development of the 
electronics industry in Bulgaria, the technical tendencies 
operative on a world scale are taken into consideration, the 
tendency of digital realisation of electronic products being 
the chief concern. This tendency influences all main trends of 
development of the Bulgarian electronics industry, most of 
all, the computing equipment. Strengthening and expanding 
of the positions gained in the production of memory disc 
drives and memory tape drives, magnetic information carri¬ 


ers, processors, units and systems for data preparation, tele¬ 
processing systems, problem-oriented complexes and 
application computing systems will continue. 

In the sphere of memory disc drives, the development and 



mentation in regular production of units with capacity 
3 MB has been expedited and development of memory 


drives with capacities of 317 MB, 5.00 MB, 1000 MB has been 
planned for the future. In the production of floppy disc 
memory drives -standard and micro-variant—the develop¬ 
ment will be directed towards an increase of record density, 
both in unilateral and bilateral performance. The whole 
range of magnetic carriers for floppy-, mini-, and large- 
memory disc drives will be adopted in stages. The develop¬ 
ment of memory tape drives will continue in the direction of 
increasing the speed of information exchange up to 320 
kB/sec in recording on the principle of phase modulation 
and 786 kB/sec in group coding of the record. The field of 
mini-tape memory drives will apply as a recording method 
of the phase modulation. The speed of movement of the tape 
will reach 2 m/sec which will ensure a speed of information 
exchange of 128 kB/sec. 

The production of central processors for large electronic 
computing machines will continue, developing at the same 
time, specialised processors, including matdx processor for 
electronic computing machines. Various modifications of 
mono-console system for data preparation on magnetic tape 
will be developed in the following years. These include a 
terminal printer, visual monitor display of input informa¬ 
tion, a complete unification of the tape-driving mechanism 
and mini-tape units. 

Priority will be given to the tasks for creation of program 
technical complexes and systems for application in com¬ 
merce, agriculture, state savings banks, etc. A number of 
application computing systems such as, automation of engi¬ 
neering labour on the basis of multi-processor minicompu¬ 
ter systems, network for data transmission, specialised 
minicomputers, etc will also be worked out. 

Organisation equipment is another perspective trend—it 
will continue the adoption of complete bureau-systems, 
including typewriting, multiplying, registratingand comput¬ 
ing techniques, stenography and text processing machines, 
electronic calculators, etc. 

The enumerated spheres of development of electronics do 
not exhaust all aspects of development of this branch, but 
they can give a general idea about the perspectives of this 
powerful branch of industry in Bulgaria. 

The realisation of these goals is faced by the task of not 
only raising the prestige of the Bulgarian electronics, but 
also ensuring a more complete satisfaction of the require¬ 
ments, both og the home and on the international market, 
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ELECTRONICS FOR YOU 




From ^SM) Instruments Ltd. U.K. 


Unparalleled Features 
• Unbeatable Price 


Brought to you by: 




Emeo Electronics 
106, industrial Area. Sion, 
Bombay 400 022. 


B1 Ptione : 403431,476371-74 

ELECTRONICS ca^ . emtroniC 

. . . Telex : 011-71048, 011-76010 

HOUSE OF TEST EQUIPMENT 
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CAN | 
OW 1 
HAVE 1 

Electronics., 

PROJECTS vJS 


Containing 31 construction 
projects and 68 circuit 
ideas published in 
‘Electronics For You’ 
magazine during the year 1982. 

If you missed the 1982 
EFY issues, don’t miss this 
handbook . 

Fill in the coupon given below and 
send it along with your remittance 
of Rs 35y - plus Rs 5/- for packaging 
and despatch by Registered Post. 
Order right now as stock is limitted. 

ALSO AVAILABLE AT LEADING BOOKSTALLS 
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The Books Mail Order Service 

EFY Enterprises Pvt Ltd 

605 Siddhartha', 

96 Nehru Place. New Delhi 110019 


Please send me... 
of the E.P. Vol. 3 


.copy/copies 

by Regd post. 


Address . 


I am/we are sending asum of Rs. ... bydemand 
draft/money order/croaeed chsqueVlndian 
postal orders in favour of EFY Enterprises Pvt Ltd. 


Signature 

‘Add Rs 5 (and some delay!) on an outside Delhi 
cheque. i 
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Maegaware Computers Limited 
[MCL], Bombay, a new compnay 
promoted by Ms Aparna Y. Mafa- 
tlal, a qualified computer profes¬ 
sional trained in the USA and 
co-promoted by Maegabyte Consul¬ 
tancy Services Private Limited, 
Bombay entered the capital market 
on January 23, with a public issue 
of 460,000 equity shares of Rs 10 
each for cash at par. 

Maegaware Computers Limited 
was incorporated in October 1984 
as a private limited company 
which was later converted into a 
public limited company on 
December 19, 1986. MCL has an 
authorised capital of Rs 10 million. 

The equity issue would be used to 
finance part of the project cost ofRs 
9.4 million to manufacture New 
Brain computers. MCL is provid¬ 
ing for the first time in the country 
an affordable 32 kB microcomputer 
expandable up to 2 MB with modu¬ 
lar expansion. And for the first 
time an Indian computer manufac¬ 
turer will indigenise its production 
in a phased manner from the first 
year of its operations. 

In the year ending March 31, 
1987, MCL expects to produce 6000 
8-bit personal computers and peri¬ 
pherals along with other accesso¬ 
ries like disc controllers and 
communication interfaces. The 
New Brain is a low-priced micro¬ 
computer costing around Rs 7600. 


Allied, starts floppy 
discs production 

Allied Electronics & Magnetics Ltd 
has started producing floppy 
diskettes for computers at Udaipur 
in Rajasthan. The plant costing Rs 
16 million has capacity to produce 
two million diskettes per year. 

According to Mr Rajiv Bapna, 
director and a non-resident compu¬ 
ter professional currently residing 
in Los Angeles, the production of 
floppy diskettes involves extraordi¬ 
nary precision and quality control. 
The Allied plant utilises a com- 
petely airconditioned and dust-free 
environment. 

It is estimated that Indian floppy 
requirement in 1985 was some¬ 
where between three quarter to a 
million pieces, all of which was 
imported. Foreign exchange out¬ 
flow on this is estimated at Rs 15 
million which could rise substan¬ 
tially as demand for floppies 
increases. Thus indigenous produc¬ 
tion of these floppies will have sig¬ 
nificant impact on foreign 
exchange outflow. 

Dobbelin & Boeder, the technical 
collaborator of the project from 
West Germany, is a leading manu¬ 
facturer of floppy diskettes. Its 
'Disky' brand exceeds most of the 
standards set by American 
National Standards Institute 
[/4MS7], German Standards Insti¬ 
tute [DIN], and International 
Standards Organisation [/SO]. 
The Indian ‘Amkette’ diskettes 
conform to all the standards set by 
disky. 



CAL Systems Pvt Ltd, New Delhi 
has won a fiercely fought tender for 
supply of BBC Micro configura¬ 
tions to CMC Ltd. 

A dual floppy drives-based con¬ 
figuration with RGB monitor is 


being supplied by CAL for bulk 
requirements of CMC and onward 
supplies to other government depart¬ 
ments. 

CALSOFT, a subsidy of CAL, is 
marketing the BBC Micro system 
software for the CLASS project in 
schools and colleges. This software 
has been published for the first 
time in India and NCERT has 
already approved 15 of these educa¬ 
tional software packages. The 
floppy based software is available 
along with original manuals, plas¬ 
tic jackets, etc in the range of Rs 
150 each. Subjects covered are 
physics, chemistry, mathematics, 
economics, etc as per the CBSE 
guidelines. Multiple copies of soft¬ 
ware are also available. 

DoE to acquire CAD , 
CAM systems 

The Department of Electronics of 
the government of India, is acquir¬ 
ing CAD [computer-aided design ] 
and CAM [computer-aided man¬ 
agement] systems from US firms. 
While the former designs packages 
for structural engineering, the lat¬ 
ter helps in development of tech¬ 
niques in operational research, 
design optimisation and manage¬ 
ment of public utilities/facilities 
[see article ‘CAD C1M CAM’ else¬ 
where in this issue]. In addition, 
the DoE is also contracting to get 
two supercomputers from the USA. 

Disclosing this at the inaugura¬ 
tion of the 3-day show on ‘compu¬ 
ters, software electronic components 
and equipment’ at New Delhi 
recently Dr Sanjeevi Rao, former 
chairman of the Electronics Com¬ 
mission said, the DoE, along with 
the NIC [National Informatics 
Centre] was developing a national 
informatics network to promote 
computerisation of socio-economic 
data. 

The show was organised by the 
Iiido-American Chamber of Com¬ 
merce and the US and Foreign 
Commercial Service. 







YOUR SERVICE 



ELECTRONICS FOR YOU 

Our prime publication A monthly magazine cater¬ 
ing tor the information needs ol the student, the 
researcher and the electronics industry -intact, for 
any one who may be interested in electronics many 
manner 

With a wide variety of articles by our writers and 
contributors, we also keep our readers up to date on 
recent trends, idoas and products and include easy 
to moke projects with complete instructions 

FACTS FOR YOU 

Our specialist magazine This monthly deals with 
the latest economic bends and has proved an inval¬ 
uable asset to students and researchers alike Pre- 
jiared by a panel ol experts it also prints 
contributions from eminent economists which help 
disseminate new ideas and theories from around the 
world 

PUBLICATION DIVISION 

Apart from our two main magazines we also publish 
books and directories A variety of books have been 
published particularly on electronics, which cater 
for both amateur experimenters and expert 
researchers 

We also stock some selected books on electronics 
and computers These are sold through our sales 
offices, our distributors oftices and then agents, 
and also supplied thiougti our Books Mail Order 
Service 

PHOTOTYPESETTING DIVISION 

Keeping with the times we have a phototypesetting 
computer to carry out all typesetting and layout jobs 
for our publications Occasionally, job work is also 
accepted for books and company annual reports 

RESEARCH AND DEVELOPMENT 
DIVISION 

Apart tiom Kits ‘n’ Spares our supplier to hobby¬ 
ists and researchers—we have a well equipped 
faboratoiy lo carry out tests and research on new 
products in the market and those ,under develop¬ 
ment Most circuits and projects published ir 
Electronics For Eon magazine are first tested in this 
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EFY Enterprises Pvt Ltd 

j c . ***** 605 'Siddhartha’, 96 Nehru Place 
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MIC 

TRAINING KIT 

For Schools & Professional Engineers 


PORTABLE MICROPROCESSOR DEVELOPMENT SYSTEM 

A truly portable stand-alone system for your personal development, 
very low cost and convenient to use. 

• 8-bit CMOS 1802A CPU 

• Full ASCII keyboard 

• Monitor ROM contains Utility, Editor, Assembler and Memo-writer 

• LCD alpha-numberic display 

• Rechargeable batteries 

• Direct interface to printer 

• Ideal for evaluation, training or personal software development 

• Can be used as a controller 

• Weighs less than 1 kilogram 
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microtronics 

associates 


HI-SPEED CMOS MICROCOMPUTER 
MODULE SYSTEMS 

A comprehensive range of high reliability CMOS 
single board microcomputers, memories, I/Os, 
and UARTs, providing you with a fast solution to 
your industrial hardware problems. 

• 1802 8-bit CMOS CPU 

• High speed-up to 5 MHz 

• Low power consumption 

• High noise immunity 

• Industrial temperature range operating up to 
85 °C 

• Standard Eurocard size 100 x 160 mm 

• Standard 64-pin Eurocard DIN 41612 connector 

• 72-hour power-on bum-in at 85 °C with 100% 
functional testing before and after bum-in 

• 1 year warranty 


MICROTRONICS ASSOCIATES PTE LTD 

8 Lorong Bakar Batu, #03-01 Kblam Ayer Industrial Park, Singapore 1334 
telephone: 748-1836 Telex: RS 34929 MICRO Fax: (85) 7433065 


MARCH 1986 

i { ' , r >. 

tfr‘Sails? 'i > ' 


0 




Program for 
Design of Power 
Transformer 


Anil Kumar Malik 


P ower transformers are being used in power 
supplies and every electronic instrument So, one 
can design them without having to do a lot of cal¬ 
culations and referring to the tables for SWG 
and other data necessary to design, provided one has a 
microcomputer available. This article describes the design of 
a power transformer by computer programming in BASIC 
following points have been taken into consideration 
while making the program 

I I he efficiency of transformei has been taken as 85 per 
cent 

2 It tan design a transformer with maximum of five 
secondary windings 

1 Design is based on high-quality CRGO stampings and 
cuiieui density at 200 amps/cm 2 of enamelled copper wire 
4 It will display “OU r OF RANGE" if cunent in any of 
the windings exceeds !6 6 amps 
One tan modify the data on maximum current capacity of 
the conductor, turns/cm 2 and SWG depending upon one’s 
own requirement and specification This data can be 
changed in the DATA statements 
After running the program the computer wtU ask vou the 
following questions 

1. Primary voltage in volts'* 

2. Frequency in Hz? 

- 3 ~ Wavc-tthape (Siae/Square)? 

I fcunnr MsfakitxcteatiM/eagiMM'iaEtoctratKtleMtml Deve- 

k>p#m Centre, SAS N«gtr 




4 It you have more than one Sec winding 1 * 

5 Sec voltage in volts'* 

6 Sec current in amps'* 

After inputting this information, it will display the results 
in the following format 

1 Primary turns and guage 

2 First Sec turns and guage 

3 Second Sec turns and guage 

4 Third Sec. turns and guage 

5 Fourth Sec turns and guage 

6 Fifth Sec. turns and guage 

7. Core area 

8. Tongue width 
9 Window area 

With the results in (7), (8) and (9) one can select the type of 
core required for the transformer. One example is given in 
the program with the following specifications to make things 
Clear: 

1. Primary voltage m volts? 230 

2. frequency in Hz? 50 r 

3. Wave-shape (Sine/SquArt)? Sine 

4. If you have (bore than one Sec. voltages,. Y/j&jK 

5. Sec. voltage in YOitt? 7,5 

6. Sec. current in amps? 0,5 ^ 

This program will run suemsfadiy on m: 

based oa standard BASIC language; Fdr. 
tars the gnunlit«r of some of iltastatamciwwdi 
changed or modtfed. the tangiuge of the BASIC statements 

ELECTRONICS POR YOU 


PROGRAM LISTING 


5 REM PROGRAM TO DESIGN POWER TRANSFORMER 2 

10 FOR M=1 TO 50 2 

15 PRINT ^ 

20 NEXT M 2 

25 DIM A(40),B(40),W(40) 2 

30 DATA 16.6,,9.7,10,13.638,10.4,11,10.961,12.8,12,8.579,16.1 2 

32 DATA 13,6.487,21.5,14,5.254,26.8,15,4.151,35.2,16,3.178 2 

34 DATA 45.4,17,2.335,60.8,18,1.662,87.4,19,1.313,106,20 2 

36 DATA 1.0377,137,21,0.7945,176,22,0.5838,224,23,0.4906 2 

38 DATA 286,24,0.4054,341,25,0.3284,415,26,0.2726,504,27 2 

40 DATA 0.2219,609,28,0.1874,711,29,0.1558,881,30,0.1364 3 

41 DATA 997,31,0.1182,1137,32,0.1013,1308,33,0.0858,1608,34 3 

42 DATA 0.0715,1902,35,0.0586,2286,36,0.0469,2800,37,0.0365 3 

43 DATA 3507,38,0.0274,483B,39,0.0233,5595,40,0.0197,6543 3 

44 DATA 41,0.0162,7755,42,0.0131,9337,43,0.0104,11457,44 3 

45 DATA 0.0079,14392,45,0.0059,20223,46,0.0041,27546,47,0.0026 1 

46 DATA 39706,48,0.0015,62134,49,0.0010,81242,50 1 

50 FOR N=0 TO 40 i 

55 READ A(N),B(N),W(N) i 

60 NEXT N i 

65 PRINT 

70 INPUT "PRIMARY VOLTAGE IN VOLTS ",V(1) - 

75 INPUT "FREQUENCY IN HZ",F 4 

80 INPUT "WAVE-SHAPE (SINE/SQUARE )"W$ 4 

85 IF W$="SINE" THEN 100 < 

90 K=4 4 

95 GOTO 105 ( 

100 K-4.44 4 

105 INPUT "IF YOU HAVE MORE THAN ONE SEC. VOLTAGES,Y/N",A$ 4 

110 IF A$«"Y” THEN 130 4 

115 INPUT "SEC. VOLTAGE IN VOLTS",V(2) , 

120 INPUT "SEC. CURRENT IN AMPS ”,I(2) 4 

125 GOTO 150 4 

130 PRINT "ASSIGN 0 VALUE FOR THE BALANCE VOLTAGES £ CURRENTS" 4 

135 INPUT "SEC. VOLTAGES IN VOLTS”,V(2),V(3),V{4),V(5),V( 6 ) 4 

140 INPUT "SEC. CURRENTS IN AMPS ",1(2),1(3),1(4),1(5),1(6) 

150 REM P2 IS OUTPUT POWER 

155 P2=V(2)*I(2)+V(3)*I(3)+V(4>*I(4)+V(5)*I(5)+V(6)*I(6) 

160 REM Cl IS X-SSCTIONAL AREA 
165 C1«1.152*SQR(P2) 

170 REM T IS TORNS PER VOLT 
180 T«1/(K*10“(-4)*F*C1*1.3) 

185 REM 1(1) IS PRIMARY CURRENT 
190 I(1)«P2/(V(1)*.B5) 

200 REM T(l) IS PRIMARY TURNS 
205 T(1)-V(1)*T 

210 REM T(2),T(3)-ARE SBC. TURNS 

215 FOR P-1 TO 6 
220 FOR D»1 TO 40 
225 IF I(PM 6.6 THEN 590 
230 IF I(P)-A(D) THEN 260 

235 IF KfU(D) THEN 280 * 

240 IP I(P)<=0 THEN 300 j 

245 NEXT D t 

Primary Tuma & Gauge : 3572 
First Sac. Turns £ Gauge: 119 
Second Sec. Turns £ Gauge: 0 
Third Sec. Turns 6 Gauge: 0 
Fourth Sec. Turns £ Gauge: 0 
Fifth Sec. Turns & Gauge: 0 
Core Area: 2.23 Sq. cm 

Tongue width: 1.57 cm 

Window Area: 1.4 Sq. cm 


250 NEXT P 
255. GOTO 330 
260 Q(P)«B(D) 

265 S(P)*W(D) 

270 S$(P)=”S.W.G" 

275 GOTO 250 
280 Q(P)=B(D-1) 

285 S(P)=W(D-1) 

290 S$(P)="S.W.G“ 

295 GOTO 250 
300 Q(P)«10 
305 S(P)=0 

310 S$(P)-"(NOT APPLICABLE)" 

320 GOTO 250 

330 REM Q(1),Q(2)-ARE PRIMARY £ SEC. TURNS/SQ.CM 

340 REM S(1),S(2)-ARE S.W.G FOR PRIMARY £ SBC. WINDINGS 

350 FOR E=2 TO 6 
360 T(E)=T*V(E)*1.03 
370 NEXT E 

380 REM W1 IS WINDOW AREA 

390 W1-1.3*(T(1)/Q(1)+T(2)/Q(2)+T(3)/Q(3)+T(4)/Q(4)+T(5)/Q(5)) 
395 Wl-Wl+1.3*(T(6)/Q(6)) 

400 REM C2 IS GROSS CORE AREA 
410 C2-C1/.9 

420 REM T7 IS TONGUE WIDTH 
430 T7-SQR(C2) 

433 T7-T7*100 

434 T7-INT(T7)/I00 

435 C1-C1*100 

436 C1«INT(C1)/100 

437 W1«W1*100 

438 W1»INT(W1)/100 
440 FOR F-l TO 6 
450 T(F)-INT(T(F)) 

460 NEXT F 

470 FOR M«1 TO 50 
480 PRINT "*"5 
485 NEXT M 
490 PRINT 
495 PRINT 

500 PRINT " PRIMARY TURNS £ GAUGE:":T(1),S(1):S$(1) 

510 PRINT 

520 PRINT "FIRST SBC. TURNS £ GAUGB:”;T(2),S(2);S$(2) 

525 PRINT "SECOND SBC TURNS £ GAUGE:*;T(3),S(3);S$(3) 

530 PRINT "THIRD SEC. TURNS £ GAUGE:”;T(4),S(4);S$(4) 

535 PRINT "FOURTH SBC TURNS £ GAUGE:";T(5),S(5):S$(5) 

540 PRINT "FIFTH SEC. TURNS £ GAUGE:";T(6),S(6);S$(6) 

545 PRINT 

550 PRINT "CORE AREA:",Cl;"SQ.CM* 

560 PRINT "TONGUE WIDTH:",T7;"CM" 

570 PRINT "WINDOW AREA:", HI;"SQ.CM* 

580 GOTO 600 

590 PRINT “DESIGN OUT OF RANGE* 

600 m> 

41 S.W.G 
J 23 S.W.G. 

0 (Not Applicable) 

0 (Not Applicable) 

0 (Not Applicable) 

0 (Not Applicable) 


accepted by tbe personal computers (such as the Sinclair ZX 
Spectrum) is somewhat different from the standard BASIC 
language. The statements accepted by the different personal 
computers may be the same but the grammar used in these 
statements differs. So, one has to modify the statements for 
tbe program depending upon the language of the computer. 

For example, the statement 2$ DIM A(40), B(40), W(40) 
march IMS 


(see program listing) may not be acceptable to the Sinclair 
ZX Spectrum PC if rtf inemory is less, since this program 
requires 4k-byte mex&ory. The statement 85 IF W$=“SI NE” 
THEN 100 whic^ may not be acceptable to the PC as it is, 
may be acceptable with a slight change in the grammar as: 
85 IF WS * -SINE" 00 TO 100 or 
85 IF W* * -SINE" THEN GO TO 100 □ 
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High quality 

Connectors for T.V. 
Manufacturers 

* Low Cost 

* Polarized - No mating errors 

* Latched - Withstands high shock and vibration 

* Crimped Contact - High reliability 

* On 2.5 mm centres 

* Available in Straight and Right angle versions 

* From 2 to 20 positions 

* 2 Amp. contact rating 

Manufactured by 

fTlu Electronics 

123/2, IVth Cross. Lalbagh Road 
(Adjacent to K H. Road) 

BANGALORE-560 027 
Phone 385271 
Telex 0845-8374 PAID IN 



When you must rely upon a great 
D.c. Calibrator you can't do better 


than 



MASIBUS 


Salient Features 
e Choice of simulating or 
measuring 7 ANSI standard 
thermocouple types and Pt-100 
RTD in »c 

e Microprocessor based linearised 
design for long term accuracy and 
reliability 

e software controlled 
autocaubration loop ensures 
long term accuracy 
e Also measures and simulates DC 
mV and mA 


UNICAL 

3001 


e Facility for factory 
programming to include two 
additional thermocouples t RTD 
types each as per customer's 
standards 

■ Automatic selectable Cold 
junction compensation built-in 
e Mams nr bunt in rechargeable 
battery oper a ted 

• Suitable for field and 
laboratory work 


Existing family of Maslbus DC Calibrator Models lOOi 7001 
2001A and 200iMare the "first’ choice by users 
Simulating/measuring mv/mA resolving right upto ipv DC and 
displaying them m 3W4’ > digit LED's they are the "market leaders" 
today 


Call or write to us for further details MASIBUS ELECTRONICS 


i 128 ci DC Estate Odnav Anmedaoad M3 ais 
pnone 887341 came masibus Odnav 


DIALERS * TUSHAR ENCC ENTERPRISES 71 K., Eastern Society, Fatehganj, Baroda 390002 Ph 64597 'INDUSTRIAL RESEARCH 
ASSOCIATES S02 Acharya Comm centre. Chembur, Bombay 400 074 Ph 5511972 * NUCLEAR SCIENCES. 46, tenln saranj, Suite 
NO 7 1 st Floor Calcutta 700015 Ph 2127S7 'ASIATIC ENOO CO PflNO 4 Vytllla, cocnin 682 019 'DIGITAL PROMOTERS, 

108 sahyog, 58 Nehru Place New Delhi 110 019 pn 6457849 *UDAY INSTRUMENTS INTERNATIONAL, 13-A, second cross St, 
venkatesapuram colony Ayanavaram, Madras 600025 * Resident Representatives In Bangalore and Hyderabad 


Sobhagya/ME/234/85 





-H? 

<• 

european technology 
recognized for 
exceptional quality 

We are 

exciueive distributor fon 



CONNECTOR 

SYSTEMS 



Your 

direct channel to 
prompt delivery and 
competitive price: 

RTV-ELECTRONIC 
QmbH & Co. 

PO.B.2217 

0-5632WbrmelsWrchen 
Federal Republic at Germany 
Phona. (02193) 37-0 
FAX. (02193)3062 
lfelex: 8513393 rtvd 



The RFKII connector systems 
with cnmp, insulation displace¬ 
ment and solder terminations 
were specially designed for 
cable and module connections 
in electronics and represent a 
complete connector systems for 
printed circuit application at 
2,5 mm contact spacing. 
Irregular contact arrangements 
in multiples of the basic pitch 
mentioned are possible (Also 
available 2,54 mm Pitch in 
Insulation displacement techno¬ 
logy) 


Bangalore- 

VETRIL Electronics (P) Ltd 

SB-111 Industrial Estate 

Bangalore-56U 058 
Phone 384415 
Cable VETRILCO 
Tx 0845 8378 

Bombay: 

Messrs. Bakubhai Ambalal 

Division Electronics 
Kaiser 1-HindB'ldg 
3Rd Floor 
Cummbboy Road 
Bombay-400038 
Cable EXTENSION 
Phone 260419 26B7b6 
Tx 0115379ASE IN 



Jiim uunr ni the bmp* made in an unuiually large number of typei 
rulings and sues tume ruhrr wnr ended or baud lo hi in any available 
holders in ihi market li may be just what you need lor an existing 
or a New Promt A liw minuter with our catalogue for what you are 
seeking, will certainly rnnvmrc you So, why not gel our catalogue 

? 0 

kWtfffty BULBS 

Miniature t Sub Mluipturp Lamp tpMlailPta 

] hdaOtH ELECTRICALS PVT LTD'h****. i 

J Phone WN 37340 Bunch BO K«J Seyed Street Bombay 400003 Phone 3291B2 




METALLISED POLYESTER 
& POLYCARBONATE 
CAPACITORS 


Range 

Voltage 

Tolerance 

Specification 

Authorised Dealers 

Ahmedabad 

Bangalore 

Bombay 


Cslcutta 

Delhi 

Hyderabad 

Madras 

Pune 


0 001 mid lo 10 mfo 
63 VDC lo 1000 VDC 
1 2 5 & 10% 

JSS 60204 & ICC 384 

M/s Chotalai Doshi 
Aaran Agencies 
Amar Radio Corprn 
Sangeela Electronics 
Apex Electronics IB) P Ltd 
Naaz Trading Corporation 
General Radio Co 
Naresh Radio Corporation 

Sind Electronics 

Aradhna Electronics P Ltd 
RLC Electronics 
Kay Radio Corprn 
Seahasayee Bros P Ltd 
Angel Electronics 
Untstar Enterprises 


DESAI ELECTRONICS P. LTD. 

GHORPADE PETH. SWARGATE. PUNE 411 002 
Gram DECTRONIX. PHONE 449148 
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Comparative Study of 
Computer Languages 

Computation Statements 
Part IX 


R. Ramaswamy 


P rogramming a computer consists in writing down 
instructions to the computer in a symbolic lan¬ 
guage or in a high-level language like FOR; 
TRAN, COBOL, BASIC*. PI /1 PASrAl 
which the machine can decipher. The machine cannot 
directly execute the instructions given in high-level lan¬ 
guages. The only language which the machine can obey is the 
machine language. So programs m symbolic languages are 
converted to machine languages before the machine can 
start executing them. 

Wc write the programs only in symbolic languages 
because it is easier this way. Such programs are called source 
piograms. Ihesc programs are converted to machine lan¬ 
guage piograms by means of appropriate compilers. The 
machine language programs are called the object programs. 
Compiler is another program which converts the source 
programs in high-level languages to object programs in 
machine languages. Instructions in high-level languages are 
written in the lorm ot statements. 

Statements aie the basic units from which programs are 
built. A statement in computer language is analogous to 
sentences in spoken languages. Just as a sentence gives com¬ 
plete sense to the humans, a statement gives complete mean¬ 
ing ot sense to the computer. Statements constitute the 
commands or instiuctions to the computer to do specific 
jobs like computing an expression, assigning values, 
transferring contiols, printing the results, giving informa¬ 
tion to the computci and so on. There are different types of* 
statements to do diflcient jobs. 

Executable and non-executable statements 

Statements art broadly classified as executable and non- 
Iptable. Statements which art used to give information 


to the computer or to the readers are called non-executable 
statements. For example, declaration statements give infor¬ 
mation to the computer. They are non-executable. Com¬ 
ment statements give information to the readers and they arc 
also non-executable. Executable statements cause the com¬ 
puter to do some functions like reading data, outputting the 
result, computing an expression and so on. 

The following are examples of executable statements: 

1. Computation statements 

2. Input statements 

3. Output statements 

4. Control statements 

The following are examples of non-executable statements; 

1. Comment statements 

2. Declaration statements 

3. Format statements 

4. Subroutine defining statements 

In this lesson, we will study the features of ttye computa¬ 
tion statement or the assignment statement or the arithmetic 
statement in the different languages. 

Computation statement hi 

The computation statement can. also be called the arith¬ 
metic statement or the assignment statement. The computa¬ 
tion statement is probafelythe most important statement in 
any computer language since it is only this statement that 
gives the result or selmm*io*nyproblem, Tbegtowalform 
of a computation statement is: ' ’■ 

Variable * Expression 

or simply V * £ . 

where V is anytoigned variable (integer or re m, amffcis 
any valid FORlIfcAN expression (integer hr The jfym 
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entities are separated by the symbol called the assignment 
operator. The above form of statement instructs the compu¬ 
ter to calculate or compute the value of the expression on the 
right hand side (RHS) of the assignment operator and store 
the value in the variable on the left hand side (LHS) of the 
assignment operator. 

The symbol = is also called the replacement operator. It 
does not have the same meaning as the equality symbol used 
in conventional algebra. For example, if we write A = B in 
algebra, it means that the values of A and B are equal or the 
values on the LHS and the RHS are equal. If we write A = B 
in FORTRAN, it means that the value of B is assigned to A, 
whatever may be the original value of A. This means that the 
values of A and B may be unequal before writing the above 
statement. After writing the statement, the value of B is 
assigned to A. That is why the above statement is also called 
the assignment statement. 

This is not called equality statement in FORTRAN. Sup¬ 
pose one writes: 

A = A + 1.0 

This statement is illegal in conventional algebra because it 
requires that the LHS and the RHS must be equal prior to 
writing the statement. Obviously, A cannot be equal to A + 
1.0. But this statement is legal in FORTRAN, since its 
meaning is different. This means that the old value of A is 
added to I and is assigned as the new value to the same 
variable A. If the old value of A is 25.0, then the new value of 
A after executing the above statement becomes 26.0. In 
summary, an arithmetic statement or a computation state¬ 
ment or an assignment statement in FORTRAN, does the 
following three things: 

1. It evaluates the expression on the RHS of the assign¬ 
ment symbol. 

2. If required, it converts the mode of the evaluated result 
to the mode of the variable to the left of the assignment 
symbol. 

3. It stores the result obtained from the second step as the 
value of the variable given on the LHS of the assignment 
sign. 

Suppose the value of I is 2 and one writes: 

a = i 

We find that the RHS is in the integer mode and the LHS is 
in the real mode. Since the storage mode is real, the number 
is stored as 2.0 in the variable A. Suppose the value of A is 
2.0 and one writes: 

I = A 

We find that the RHS is in the real mode and the LHS is in 
the integer mode. Since the storage mode is integer, the 
number is stored as 2 in the variable I. Suppose the value of 
A is 15, then the above statement stores only the integer part 
of A after truncating the decimal part. That is, 1 will store 
only 2. We may have to do such conversions in our computa¬ 
tions later since a problem logic may require such 
conversions. 

The following are examples of valid FORTRAN arith- 
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metic or computation or assignment statements: 

A = X + Y+Z/ B 
I = B + C/D + 23.5 
I = 123.4/56.7* 23.9 
B = 23/67 + 123/78 -67/23 
A = 1 
I = -A 

I = 112.1/1.2 

C = 146/2 + 192/16 

VOL = 3.I43*R**2*H 

Consider the example I = 112.1/1.2. The variable on the 
LHS is in the integer mode whereas the expression on the 
RHS is in the real mode. The computer evaluates the expres¬ 
sion on the RHS in the real mode and gets the result as 
93.416666. But the storage on the LHS is in the integer 
mode. So the integer part of the computed value on the RHS 
alone is taken and the result stored simply as 93. in the 
location 1. In the example C = 146/2 + 192/16, the LHS is in 
the real mode and the RHS is in the integer mode. The 
computation of RHS gives 8S and it is stored in the variable 
C as 85.0. In summary, we say that the expression on the 
RHS is evaluated in the mode in which it is framed and 
converted into the mode in which it is required to be stored 
by the variable on the LHS. The mode of the variable on the 
LHS decides the mode of the result. 

The following are examples of invalid FORTRAN arith¬ 
metic statements: 

A = 3.0X + B (An operator between 3.0 and X is 
missing) 

-K = A + B (The LHS cannot be a signed variable) 

A + B = C + D (The LHS cannot be an expression) 

B = C + 9 ' (The expression on the RHS is in the 
mixed mode and hence not permitted) 

24 = A + B (The LHS cannot be a constant) 

EXP(X) = A**2 (The LHS cannot be a library function) 
A+B+C (An arithmetic statement must have an 

assignment symbol. The example is simply 
an expression and not an arithmetic 
statement) 

What does a computation statement look like? 

A computation statement looks like a formula. We know 
that a formula has a variable on the LHS and an expression 
on the RHS, the two being separated by the symbol (=). The 
computation statement also has the same structure. We 
know that the solution to a problem lies on the LHS of a 
formula. In the same way, the solution to a problem lies only 
on the LHS of a computation statement. Since a computa¬ 
tion statement contains the solution to a problem, we say 
that it is the most important statement in any programming 
language. If at all the solution to a problem is to be output by 
a computer, it must appear as a value of a variable on the 
LHS of an assignment or a computation statement. Our 
objective in life is to find solutions to problems. We find that 
solutions lie on the LHS of computation statements and that 
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is why computation statements are the most important ones. 

Computation statement in COBOL 

Whatever be tne computer language used, a computation 
statement has the same purpose or function. i.e., to iristiuct 
the computer to compute the expression on the RHS ol the 
assignment operator and store the \alue in the variable on 
the I.HS. I he coding forms may slightly vary Irom language 
to language. I he general form ol Ihceomputationstatcment 
in COBOL is: 

COM PC It Variable -I v ( suitable -2) 

(literal) 

(arithmetic expression) 

In writing general forms in COBOL, certain notations are 
used: Small case letters indicate that they are programmer 
coined-, vertically stacked items inside braces imply that one 
of the enclosed items must be used; items given in square 
brackets arc optional and the ellipsis (...) 01 three dots 
indicates that the preceding items can be repeated if 
required. 

She following are examples of valid arithmetic 
statements. 

COM PCIE ARLA- X 

COM PC It VOLUME = 32 

COMPUTE GROSS-PAY ■■ BASIC-PAY + 

ALLOWANCES 

The computer is instructed to cc mpuic the expression on the 
RHS ot the assignment symbol (-) and store the value in the 
variable on the I.HS. When wc say COM PC 1E ARI A - X. 
the value ot the variable X is asked to be stored in the 
variable ARLA. In the second example, the literal 32 is 
assigned to the variable VOLIJ M L. In the third example, the 
computed value ol the expression in the RHS is stored in the 
variable CiROSS-PAY. 1 he lortn of the computation state¬ 
ment is similai to LORI RAN, except that the word COM- 
PUIL precedes the variable on the I.HS. 1 he word 
COM PHIL comes from the reserved words list. 

Descriptive form of computation statement 

In COBOL., theie is another form ol writing the computa¬ 
tion statement using descriptive forms for the operators 
instead ol symbolic toims. 1 hese forms use the descriptive 
verbs, ADI), SC BI RAC I, MCI I IPl.Y and DIVIDE. I he 
exponential operator has no conesponding verb. 

ADD statement 

There aie two forms ol the ADD statement. I hey are as 
follows: 

ADD (literal-1) 

(variable-1) ... IO (variable-3) 

ADD (literal-1) ;literal-1) 

(variable-1) (variable-2) ... GIVING (variable-3) 
In the first form, all the operands preceding the word 10 are 
first added and the result is tlten added to the item following 
the word TO and stored in that tield. Lor example, if one 


writes: 

ADD A, B, C. TO D 

A, B, C are added first. Then this total is added to the 
variable D on the RHS ot the word TO and stored in that 
variable. I he old value of D disappears. L) is called the 
receiving or the storing field. The storing field must always 
be a variable. I he above A DD statement is equivalent to the 
following COMPUTE statement: 

COMPUTE D = D*A + B + C 
In the second form, the operands preceding the word GIV¬ 
ING are added and the result stored in the variable succeed¬ 
ing the word GIVING. If one writes: 

ADD A. B. C GIVING L) 

A, B and C are added and the sum replaces the tield D. The 
old value of D disappears. The above ADD statement is 
equivalent to the following C OMPUTE statement: 
COMPUTE 1) 8 A + B + C 

It must be noted that one must not write ADD A 10 5 
since the receiving field or the storing field is not a variable. 
But one can write ADD 5 I () A. In this case, 5 is added to A 
and the sum stored in the tield A. 

SUBTRAC T statement 

I here are two forms of the SIJ BI RAC I statement. T hey 
are: 

SUBTRACT (variable-1) ... EROM (variable-2) 

(literal-1) 

SUBTRACT (variable-1) ... FROM (variable-2) 

(literal-1) (literal-2) 

GIVING (variable-3) 

In the first lorm, all the operands before the word FROM 
are added and the sum subtracted from the operand succeed¬ 
ing the word EROM and stored in that operand. If one 
writes- 

SUBTRACT A, B, C FROM U 
A, B and C are added first. This sum is then subtracted from 
D and the result stored in L) itself. I he old value of D 
disappears. This is equivalent to the following COMPUT E 
statement: 

COMPUTE D = D - (A + B + C) 

In the second form, all the variables preceding the word 
FROM are added and the sum subtracted from the variable 
immediately following the word FROM and stored in the 
variable immediately following the word GIVING. If one 
writes: 

SUBTRACT A, B, C, FROM D GIVING E 
A, B and C are added first, the sum subtracted from D and 
then the result stored in the location E. The old value of E 
disappears. This is equivalent to the following COMPUTE 
statement: 

COMPUTE E = D - (A + B + C) 

MULTIPLY statement 

There are two forms ofthe MULTI PI. Y statement. They are 
as follows: 
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MULTIPLY (variable-1) BY (variable-2) 

(literal-1) 

MULTIPLY (variable-1) BY (variable-2)GIVINC. 

(literal-1) (literal-2) (variable- 3) 

If one writes: 

MULTIPLY A BY B 

then A is multiplied by B and the product stored in B. This is 
equivalent to the following COMPUTE statement: 

COMPUTE B = A * B 
If one writes: 

MULTIPLY A BY B GIVING C 
then A is multiplied by B and the product stored in C. 1'his is 
equivalent to the following COMPUTE statement: 
COMPUTE C = A * B 

Note that one must not write MULTIPLY A BY 3, but 
one can write MULTIPLY 3 BY A. One can write MULTI¬ 
PLY A BY 3 GIVING C. This is permitted since it is the 
variable C that is the storing field. 

DIVIDE statement 

The DIVIDE statement can be written in the following 
three forms: 

DIVIDE (variable-1) INTO (variable-2) 

(literal-1) 

DIVIDE (variable-1) INTO (variable-2)GlVING(variable- 
(literal-1) (literal-2) 3) 

DIVIDE (variable-1) BY (variable-2) GIVING (variable-3) 
(literal-1) (literai-2) 

In the first form, the variable-2 is divided by the variable-1 or 
the literal-1 and the quotient stored in the variable-2. If one 
writes: 

DIVIDE A INTO B 

then B is divided by A and the quotient stored in B. This is 
equivalent to the following COMPUTE statement; 
COMPUTE B = B/A 

In the above case, B must not be a literal, since it is the 
receiving or the storing field. 

second form, the variable-2 or the literal-2 is divided 
by the variable-1 or the literal-1 and the quotient stored in 
the variable-3. If one writes: 

DIVIDE A INTO B GIVING C 

then B is divided by A and the quotient stored in C. This is 
equivalent to the following COMPUTE statement: 

COMPUTE C = B/A 
In this case, both A and B can be literals. 

In the third form, the variable-1 or the literal-1 is divided 
by the variable-2 or the literal-2 and the quotient stored in 
the variable-3. If one writes: 

DIVIDE A BY B GIVING C 
then A is divided by B and the quotient stored in C. This is 
equivalent to the following COMPUTE statement: 
COMPUTE C = A/B 

In this case also, both A and B can be literals. 


ROUNDED and SIZE ERROR options 

The above two options can be given at the end of any form 
of arithmetic statement. When the ROUNDED option is 
given, the least significant digit of the resulting value is 
rounded off to the nearest integer. When the SIZE ERROR 
option is given, the control is transferred to any other para as 
required; if the final value after executing the ROUNDED 
OPTION, if any, exceeds the size of the receiving field. If one 
writes: 

DIVIDE A BY B GIVING C ROUNDED ON SIZE 
ERROR GO TO E-PARA 

a SIZE ERROR arises if the number of digit spaces allotted 
for the result field C is less than the computed result after 
executing the ROUNDED option. For example, let C be 
allotted three digit spaces to the left of the decimal point and 
two digit spaces to the right of the decimal point. 

Suppose the initial computed value of C is 2345.346. First 
the ROUNDED OPTION is executed. The value of C 
becomes 2345.35. We find that a SIZE ERROR condition 
arises since in the receiving field there are only three digit 
spaces to the left of the decimal point, whereas in the com¬ 
puted result there are lour places. So in the receiving field the 
result appears truncated as 345.35. The most significant digit 
is truncated and the result becomes erroneous. 

This situation is brought to the attention of the pro¬ 
grammer by the SIZE ERROR option. When the SIZE 
ERROR condition occurs, the computer is asked to display 
the condition or take any other action appropriate to that 
condition by means of an imperative statement. Remember 
that the computer is inanimate and we have to give fool¬ 
proof instructions as to what should be done under different 
conditions. Note that the SIZE ERROR option does not 
cause the printing or storing of the correct result. The above 
option can also be used with the COMPUTE statement as 
follows: 

COMPUTE C ROUNDED = A/B ON SIZE ERROR 

GO TO E-PARA. 


Examples Illustrating the Results Obtained from the Different 
COMPUTE Statements 

Operations 

A 

B 

C 

l> 

E F 

Values before operations 

Values after the follow¬ 
ing operations: 

5 

6 

4 

3 

2 1 

ADD A IO B 

5 

11 

4 

3 

2 1 

ADD A, B TO C 

5 

6 

15 

3 

2 1 

ADD A, B. C TO D 

5 

6 

4 

18 

2 1 

ADD A, B, C GIVING D 

5 

b 

4 

IS 

2 1 

SUBTRACT A FROM B 

5 

1 

4 

3 

2 1 

SUBTRACT A. B FROM C 
SUBTRACT A, B FROM C 

5 

6 

-7 

3 

2 1 

GIVING D 

5 

6 

4 

-7 

2 1 

MULTIPLY A BY B 

5 

30 

4 

3 

2 1 

MULTIPLY A BY B GIVING C 

5 

6 

30 

3 

2 1 

DIVIDE A INTO B 

5 

1.2 

4 

3 

2 1 

DIVIDE A INTO B GIVING C 

5 

A 

1.2 

3 

2 1 

DIVIDE A BY B GIVING C 

5 

6 

.83 

3 

2 1 

DIVIDE 3 INTO B 

5 

2 

4 

3 

2 1 
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Computation statement in BASIC 

As already pointed out, the function of the computation 
statement is the same in all languages, i.e., to compute the 
expression and assign the computed value to a variable. The 
general form of the computation statement in BASIC is: 

Variable = expression 
or V = E 

The LHS is any valid unsigned variable and the RHS is any 
valid BASIC expression. The only restriction is that the 
variable on the left and the variables constituting the expres¬ 
sion on the right of the assignment symbol must be of the 
same type (either numeric or string). The following are 
examples of valid computation statements: 

X = 13.7 

A$ = “BALASUBRAMANIAN" 

A$ = B$ + C$ + D$ 

A12 = 3/13*7.4 + A/B +C -D 
GROSS.PAY = BASIC.PAY + ALLOWANCES 
The computation statement or the assignment statement 
does the following two things: 

1. It evaluates the expression on the RHS of the assign¬ 
ment or the replacement symbol (=). 

2. It stores the result obtained from the first step as the 
value of the variable given on the LHS of the replacement 
sign. 

Consider the following computation statement: 

A = A + 1 

We know that an equation of this type is illegal in conven¬ 
tional algebra. But in computer languages it is valid. The 
above statement means that the old value of A is added to 1 
and is stored as the new value in the same location A. It must 
be noted that the computer can output only the values stored 
by the variable on the LHS of a computation statement or an 
assignment statement. So, if at all any value or values are to 
be output by the computer, they must have appeared as 
values of variables on the LHS of an assignment statement. 
So one can easily understand the importance of computa¬ 
tion statements. 

Computation statement in PL/1 

As regards the computation statement, FORTRAN, 
BASIC, PL/1 and PASCAL have similar structures. 
COBOL form of computation statements is somewhat des¬ 
criptive, though the meaning is the same as in the other 
languages. The general form of computation statement in 
PL/1 is: 

variable = expiession 
or simply V = E 

where V is any unsigned variable and E is any valid PL/1 
expression. Data types on both sides of the assignment 
operator must be same. The following are examples of valid 
computation statements: 

Cl = P*(1+R/IOO)**N-P 
N = MOD (M, 7) + 1 

► SORT ((A2-N*MEAN*MEAN)/(N-I)) 


Computation statement in PASCAL 

The general form of the computation statement or the 
assignment statement in PASCAL is as follows: 

variable := expresssion 
or simply V = E 

where V is any valid PASCAL variable and E is any valid 
PASCAL expression. The two entities are separated by a 
combination symbol (:=) called the assignment operator. It is 
only in PASCAL that the assignment operator is given a 
different coding from the equality sign. The meaning of the 
computation statement is that the computed value of the 
expression on the RHS of the assignment operator is 
assigned to the variable on the LHS. If one wants to add 1 to 
the old value of A and assign it to the same variable one must 
write the assignment statement 
A := A + I 
If one writes: 

A = A + I 

it is illegal in PASCAL, though it is legal in BASIC and 
PL/1. In FORTRAN it must be written as A = A + 1.0 to 
avoid the mixed mode error in the expression on the RHS. 
There is another hitch in writing the computation statements 
in PASCAL in the case of numeric entities. In the case of 
numeric variables we have integers and reals. If V and E are 
both integer types or real types there is no mismatch in the 
modes. If V is an integer and E is real, there is mismatch. 
However, if V is real and E is integer, there is no mismatch 
since the integer is internally converted to real and stored in 
the variable on the LHS. 

This means that an integer can be assigned to a real 
variable, but a real must not be assigned to an integer 
variable. If A, B and C are declared as reals and E and F are 
declared as integers, then, the following assignment or the 
computation statements are valid: 

A := B*C ♦ 3.5/6 

E := E + F + E DIV F - E MOD F 
A := E + F*E 
E := TRUNC (A + B + C) 

F. := ROUND (A + B + C) 

1 n the first example, both the sides are reals and so there is no 
problem. In the second example, both the sides are integers 
and so there is no problem. In the third example, the LHS is 
real and the RHS is integer. This is valid, since it is permissi¬ 
ble to assign an integer to a real variable. The RHS is 
computed by doing integer arithmetic > converted to real 
and finally stored in the variable on the LHS. In the fourth 
example, the LHS is an integer. The TRUNC function on 
the RHS converts the real expression inside the argument 
after computation to integer, thereby avoiding the mis¬ 
match. in the last example, the ROUND function converts 
the real expression inside the argument after computation to 
integer, thereby avoiding the mismatch with the integer 
variable on the LHS. 

So,to convert a real to integer, use either the TRUNC or 
the ROU N D function, whichever is appropriate to the situa- 

ELECTRONICS FOR YOU 



tion. For converting an integer to real assign the integer to 
real. 

The following arc examples of invalid PASCAL compu¬ 
tation statements: 

A + B := C + D (LHS cannot be an expression) 

-A := B* C + D (LHS cannot be a signed variable) 

A = B + C (the assignment operator is not properly 
coded) 

25 := C -D (LHS cannot be a constant) 

A := 25.5/67.8 (II A is declared as integer, it is invalid. 

but if A is declared as real, it is valid) 
HXP(X) := A - B (the LHS cannot be a function) 


Comparing different languages 

Let us see how the assignment operator and the equality 
operator are coded in the different languages. 


Language 

Assignment 

Operator 

Equality 

Operator 

FORI RAN 

T 

■EQ. 

COBOL 

= 


BASIC 

= 

EQ 

PI., 1 

=r 


PASCAL. 

•- 

- 


In COBOL and PL/1 there *■> no distinction in coding the 
two operators. In other languages there is some difference. 

COBOL is a special-purpose language in that it is intended 
only for programming business problems. The operational 
statements are highly descriptive so that they are self- 
documenting. Self-documenting means being self- 
explanatory or meaningful. The oft repeated operations in 
business problems are addition, subtraction, multiplication 
and division and these operators have descriptive forms in 
COBOL. 

FORTRAN also is a special-purpose language in that it is 
intended only for scientific problems, it is not as if business 
problems cannot be coded in FORTRAN. It is only a ques¬ 
tion of efficiency. BASIC, PL/1 and PASCAL are general- 
purpose languages in that they can be used to program both 
business and scientific problems. 

(To be continued) 


YOUR ADS CAN NOW BE 
DESIGNED AT EFY 

If you are unable to release advertisements in lime due to difficulty in 
getting the design* prepared, you may take the help of EFY’s art 
department. Your ads can bedesigned at a nominal cost, and in time, 
so that you don't miss an issue. 

You may also get your literature prepared and printed through us. 

-EFY 


FROM NOW ON, THIS IS 
WHAT TEMPERATURE 
PROGRAMMER IS 
ALL ABOUT. 




Features: 

* Microprocessor based reliability & 
easy programmability by push Duttons. 

* Digital Readout of set point, elapsed 
time and process temperature. 

* Programme can be constructed of 
variable Heat/Cool,Ramps and Soak 
in any sequence. 

* Nonvolatile Memory capacity upto 10 
profiles of 9 steps each. 

* Has a built-in proportional controller. 

* Optional Analogue output provided 
for multi-zone applications. 

* Optional Field Selectability of input sensor. 

* Application areas include heat treatment, 
stress relieving, ceramics etc. 

For further details, contact- 

MASIBUS ELECTRONICS 

L-128G1DC Estate,Odhav. Ahmedabad 382415 

Tele 887341 Telex: Care 0121-539 


DEALERS: • TUSHAR ENCG. ENTERPRISES. 21 /C. Eastern 
Society, Fetehganj. Baroda 390 002. Ph.: 64597. * INDUSTRIAL 
RESEARCH ASSOCIATES. 302. Achaiya Comm. Centre. C ,embur. 
Bombay 400 074. Ph.: 5511972* NUCLEAR SCIENCES. Alenin 
Saranl, Suite No. 7.1 st Floor. Calcutta 700 013. Ph„ 212737 
* ASIATIC ENGG. CO.. RB.No. 4. Vytilla, Cochin 682 019. * DIGITAL 
PROMOTERS. 108, Sahyog. 58. Nehru Place. New Delhi 110019. 
PfU 6437849* UDAY INSTRUMENTS INTERNATIONAL. 13-A. 
Second Cross St, Venkatesapuram Colony, Ayanavaram, Madias 
600023.* Resident Representatives m Bangalore and Hyderabad. 
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Announcing 
The Easy To Use 
Automatic Coil 
Winding Machines 


«***» j- .1 



TANAKA brings you the finest in 
single, and multiple head (8x2), 
spindle and flyer type wire winding 
machines and coil tape wrapping 
equipment. All our Tanaka winding 
machines are microprocessor con 
trolled to eliminate cams and 
gears — to make set up and 
use easy. 

We can wind wire sizes from 
0.02 - 2 mm with turn accuracy 
of ± 0 T And our microprocessor 


makes sectional, pyramid 
and layer windings easy. 

Some General Specifications: 
Spindle Speeds — up to 
10000 RPM, Winding 
width - up to 80 mm. 

Three control units 
available depending on the 
complexity required m coil 
patterns. 

Call or write us today for 
the finest in automatic wire 
winding technology! 
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Manufactured By: 

TANAKA SEIKI CO., LTD. 

11-18, Mita 5-Chome, Minato-ku 
Tokyo, JAPAN 
TEL: 452-2201 
TLX: 2422459 TANAKA 


Agent in India: 

KAD1MI INTERNATIONAL 

7-A, Connaught Place, Kashi House 
New Delhi-110001 (INDIA) 

TEL: 345364 

TLX: 31-5172 YUKT IN 
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As a scientist you value some thirds more than others. 

Like Quality, Reliability, Precision, Intesrity and 
Attention to Details. You believe not in claims but in 
hard facts For you performance must be measured by 
results alone. 

At Scientific, we believe In the Spirit of Science. Our 
values are the same as yours. AH Scientific 
oscilloscopes arc built with the greatest of care for the 
smallest of details, in order that they may perform 
truthfully year after year. At Scientific, performance is 
guaranteed, reliability is built-in and quality is a 
commitment. 

We are sure you will value our two new 20 MHz Dual 
Trace Oscilloscopes: HM 203 and HM 204, additions to 
the trusted and time-proven HM Series Oscilloscopes. 
These sleek new iow-line portables incorporate the 

latest in International product design with features 
never available before in their price range. For more 
details, write today. 



scienUFic 

created in the scientific spirit. 


Manufactured by: 

SCIENTIFIC MES-TECHNIK PVT. LTD. 

Formerly known as: SCIENTIFIC INSTRUMENTS (INDORE) PVT. LTD. 

B 14, Polo ground, Industrial Estate, Indore 452 003 
Telephone: 31777. 31778, Cable. SCOPE, Telex 0735 267 

Customer Servlra. Bombay, Bangalore, Calcutta. Delhi, Hyderabad. Madras. 
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DIGITAL STORAGE 
OSCILLOSCOPE 
HM 208 



* Two identical 20 MHz Channels 

* Max. sensitivity 1 mV/cm 

* Max. clock rate 20 MHz 

* Dual Trace with individual storo facility 

* Roll mode for very slow observation 

* IEC or IEEE 488 

HAMEG’S New Digital Storage Oscilloscope Type HM 208 
can be used as a normal 20 MHz real time scope or as 
a digital storage scope, featuring 20 MHz display rate 
Maximum Y Sensitivity upto 1 mV/cm and X sweep with 
10 times magnification upto 20 nS. This scope has a 
very comprehensive trigger facility in both normal 
and storage operation. 

Extremely low frequencies can be stored where the 
waveform is no longer indicated by a moving dot. 

In ‘Roll’ mode, HM 208 functions similar to a 
chart recorder. 

A special background memory provides the possibility 
of storing a reference signal, while another signal 
occupies the main memory with equal resolution. 

In attractive sleek Low Line design, this feature 
packed storage scope is an ideal choice for wave form 
analysis in Mechanical Vibration, Pressure, 
Seismographic, electrical transients and many other 
applications. 

MANUFACTURED Bv 

Hameg GmbH WEST GERMANY. 

SOLE AGENTS IN INDIA 

Scientific Mes Technik (P) Ltd., 

B-14, Industrial Estate, INDORE-452 003. 

Phone : 31777-78 Telex : 0735-267 
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AUTHORISED STOCKISTS 


ALLAHABAD 

n Allahabad Electrical & Electron os 
533. Nehru Nagar. Jaikuti 
Meerapur, Allahabad 211003 
AHMEDABAD 
u Radio Electronics 
Opp. Gulabbai Hospital Bldg . 
Relief Road. Ahrnedabad 380001 
Phone 386535 
bangalore 
d Bangalore Electrical and 
Electronics Co 
122. 1st Floor. 

Sadar Ptrappa Road 
Bangalore r SC0002, Phone 225512 
Gram BELCAP 


BARODA 

n Mandar Electronics 
Ganeshwadi. 

Behind Khanderao Market 
Baroda 390001. 

Phone 554142 
Gram PENTAGON 

BOMBAY 

•' Precious Electronics 
Corporation 
ChoUim Building 
52 C Proctor Road. 

Grant Road (East) 

Bombay 40000/ 

Phone 367459. 369478 
Gram DELPHI AMP 
I Flectromark 
304 Lotus House 
33-A. New Marine Linos 
Bombay 400020 
Phone 294203. 291091, 

2C1529 

GramMARKLECfHO 


CALCUTTA 

General Radio Company 
6 Madan Street 
Calcutta 700072 
Phone 271368, 277194 
Gram WAVELENGTH 
021-2360 

o Electronic Componenta & 
Systems 
32 Ezra Slraat 
Room No 418. 4th Floor. 
Calcutta 700001 
Phoi.e 277351 
Gram FLASHER 
DELHI 

in Indian Technological 
Products 
Flat No 305-306 
BldJ No 35-36, 

Nqnru Place, 

New Delhi 110019 
Phone 6412582. 6418464 
Gram INDIAS BEST 
031-3189 
o Daman Radios 
1681728, Bhaglrath Pataca 
Chandnt Chowk. 

Delhi 110008. 

Phone 235190, 238849 


HYDERABAD 

n Shllpa Electronics 
107 Parklane, 
Secunderabad 500003 
Phone 73792 
Gram; SHILPA 115-586 

INDORE 

a Atlas Salas Agencies 
18/2 Siyagani 
Indore 452001 
Phone 33112. 

JAIPUR 

a El-Tronlcs 

87, A Dhuleshwar Garden 
Jaipur 302001 
Phone 86730 

KANPUR 

a Everon Aaaociatas 
18/179, 1st Floor 
Opp Phool Bagh, The Mill 
Kanpur 208001 
Phone 52362 


KOTA 

o Chmbal ElectronJca 
4 C 16 Housing Board 
Colony, Talwedi. 

Kota 324005 
LUCKNOW 
O Artak Enterprises 
14 Cantonment Road, 
Opp. Shllpl Cinema 
Lucknow 226001. 
Phone 42045 
Gram. TEKSALE 
MADRAS 

□ Taxonic Instruments 
Post Box No. 3746 
9, Athlpattan Street 
Mount Road, 

Madras 600002 
Phone 844405. 644112 
Gram. ZENERS 

□ Precious Electronics 
Corporation 

9 Athlpattan Street 
M6unt Road, 

Madras 600002 
Phona 642718 
Oram; DEEPTILAMP 


POONA 

□ Nagesh Electric & 
Electronics Corp 
478 Budhwar Path 
Pune 411002 
Phone 447333. 
o Trio Radio & 
Electronics Uorpn 
468 Budhwar Rath 
Puns 411002 
Phon* 447129 
TRIVANDRUM 
o AfiE-tndla 
T.C. NO. 1/978 
Bank Cotony Road 
Kumarapuram 
Trfvandum 696011 
Phone 65336 
Gram: ANOORINO 


STOCKISTS REQUIRED FOR UNREPRESENTED CITIES 
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brings you a wide range of 
energy-saving Outdoor Luminaires, 


BJFT1-80-125 


BJEF-1000H 



| BJSLA-140 


BJMIP- 

250-400 


BJEF-21 (S) 


Suitable for Fluorescent, HPMV, HPSV Lamps, Bajaj 
Streetfighting Luminaires are designed for me wide 
and uniform illuminance of roads and traffic 
junctions- and to withstand all extreme weather 
conditions. 

The other outdoor luminaires include Post Top 
Lanterns for entrances, parks, campus lighting, 
HPMV/HPSV/Halogen Floodlights lor general area 
lighting, marshalling yards, airport apron lighting, 
sports, monument landscaping, etc. 


Bajaj offers a total integrated lighting service from 
the designing to the electrification and installation < 
lighting fittings on a turnkey basis for any 
indoor/outdoor location 
For details write to. 


Bombay 400 023 
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Microprocessor Control 
of Stepper Motors 

Part IV 

Program Listing 

Prof. V.V. Athani 


A n article on Microprocessor Control of Stepper 
Motors appeared in three parts in March, April 
and May 1985 issues of Electronics For You. 
Part 111 of the article dealt with details of how to 
interface (he popular SDK-85 microprocessor kit with the 
stepper motor controller. How charts for constant speed 
and preset indexer algorithms also appeared in figures 20 
and 21 respectively. Since then 1 have received a number of 
letters asking for program listings. In response to these 
requests, I am giving below the program listings. 

Program listing 

The program consists of three routiness: (i) constant speed 
routine; (ii) acceleration-deceleration routine; and (iii) inter¬ 
rupt service routines. These easy-to-understand routines are 
given below: 

Constant speed routine 

Instruction Comments 

1 Xllt fIMFR ARRAY fimci array is the starling 

addiess of the limer count array 
I XI I), \ N: the number of the clement in 

the array corresponding to the 
particular speed 

DM) I) 

MOV A, M (iel timer value-highei hyic in 

accumulator 

Ol'l ,’|)U 
l XI I). I 
1)AL> I) 

MOV A, M (iet timer \alue-lower byte in 

accumulaioi 

U\ I 2t H 

t.DA 20011 2000 contains higher byte of 

‘NoTol steps' 

MOV B. A 

LDA 2001 2001 contains lower byte of 



ani is from the Electrical Engineering Department, 1IT, Bombay. 


MVI A. 11000001 B 21 tl is made o/p part 

OU T 28 H Start the timer 

MVI A, 00(8)1011 B Unmask inlcirupt RSI 7.5 

SIM 

FI Enable interrupt 

MVI 1). 8 l oad scale counter 

11AI I. H L'l' 

MOV A, B 
ORA C 

j/ END C heck il B-C is zero 

B JMPHAEI 

END. RE1 

Acceleration- deceleration routine 

The acceleration routine is different from the constant 
speed routine in that instead ol 
B IMP HAI I 

We have 

B |NX t| Increment II 

IMP A 

For deceleration routine we have 

B IK'X H 

OCX II 
IMP V 

Interrupt service routine 
PUSH H 
PUSH PSW 
OCR LI 
MOV A. D 
J7. OUTPU'I 
El 

POP PSW 
POP H 
RE I 

OU EPU I. t.DA 2002 Contains sequence bits 

OUT 21 H 

RLC Rotate left 

S I A 2002 
DCX B 
El 

MVI D. 8 
POP PSW 

p6p H 
RET 
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Errata 


There is an error in Fig. 8(a) illustrating the single stepping 



Fig. 25: Single stepping mode. 

mode of stepper motor operation, appearing on page 23 of 
the March 1985 issue of EFY. J he corrected figure is shown 
as Fig. 25. Readers are requested to note the correction. □ 
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NEW GENERATION""- 

MAINTENANCE FREE 
POWER PACKS 
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YET ANOTHER CLASS 
PRODUCT FROM FILCON. 


1 , T I 4 II} ^ 


H H * 
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FOR FAN, LIGHTING AND 
MOTOR APPLICATIONS. 


* Manufactured using Imported 
blaxiaily oriented Polypropylene Film 
as dielectric. 

* Wound in temperature controlled, 
dust free environment. 

* Elements subjected to thermal 
treatment for stabilisation. 

* Latest techniques in arc spray used. 

* Capacitors encased in extruded 
aluminium cases or specially designed 
polypropylene cases. 

* Conforming to is-speclflcatlons. 
i.s.s. 1709-1960-capacitorsfor Fans. 

I.S.S. 1569-1976-Capacitors for 
Fluorescent and Discharge Lamps. 

I.s.s. 2993-1963-Capacitors for Motors 
Manufactured by: 

FUcon Electronics 
Private Limited 

No. 70.1st Floor. Off Hosur Road, Koramangala 2nd Block, 
BANGALORE-560 034 Phone - 561446. CaDle FILCON 


Marketed by - 



If 


pv 


ke5nk5 


COMPONENTS DIVISION 
Karnataka State 
Electronics Development 
Corporation Limited 

A-99, 2nd Stage, Peenya industrial Estate, 
BANGALORE-560 058. 

Phone: 385742. Crams: KEONICS 
Telex: 845-313 KENXIN 
































Direct descendants of two great technologies 
the Lakshmi range of cont a cto r s and relays. 
Bom of an indo-swiss connection... 
backed by marketing thoroughbreds. 


'/Ml 



Lakshmi Electrical Control Systems is a 
Lakshmi-Sprecher+ Schuh collaboration 
geared to produce contactors, control 
relays and thermal overload relays for 
the Indian industry The Lakshmi range 
consists of control relays CS3, 
contactors CA3 and thermal overload 
relays CT3 that are supplied with the 
*SLIDF ON' Auxiliary Contact Box in 2 
and 4 pole to provide the requisite 
contiguration of contacts 

Consider the range 

Conti ol Relay CS3 

Contactors CA3 - 9 to 30A 

Overload Relays CT3 - 010 to 32A 
some special features of the 
Lakshmi contactors and control 
relays 

* Coil change without disturbing 
connecting wires 

* Con be mounted on any piano - wilh 
screw fixing or din rail mounting 

* Saves valuable mounting space 

* Definite pull-m at 0 85 Us 

* ON or OFF operations in one 
movement 


• Reliable operation from - 25° C to 
70°C 

* Otters flexible contact arrangements 
Advantages of the Lakshmi 
overload relays 

* 2 independent auxiliary contacts 

• Built-in single phasing protection 

The Lakshmi range conforms to 
the isi specifications as follows: 
Control relays CS3 IS 6875- 
1973 and IEC document 17B &41 
Contactors CA3 IS 2959-1975 
and IEC 158-1 

Thermal overload relays CT3 IS 
3842-1966 Port IV and IEC 292-1 

Backed by Best & Crompton 
expertise: 

The Lakshmi range is marketed by 
Best & Crompton People who have 
over 75 years experience in electrical 
installations both in India and abroad 
People who are well-known for the 
manufacture and marketing of 
electrical goods People who offer the 
Lnkshmi range an entire back-up of 
services 


^ Lakshmi 

Electrical Control 
Systems united 

LECS...and this Is just the 
beginning 


AVAILABLE 

NATtONWIDI 


for further information contact 

Best #> Crompton 

Best & Crompton Engineering Ltd., 

29, Rajaji Soldi, Madras -600001, or its 
branches at Bangalore, Baroda Bombay, 
Calcutta, Coimbatore, Emakulam, Madras, 
Maduroi New Delhi, Secunderabad, 
Vijayawada and Visakhapatnam 
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HI-TECH SOLDERING 

Quality Products for Productivity and Reliability. 

Products manufactured by ROKEN Electronics (Europe) Ltd, U.K. 

1. WAVE SOLDERING MACHINE - * . 

- Versatile, Economic and Efficient- « m ***&*#> 

• Three bench top models; suitable for 
250, 300 and 750 mm board widths 

• All features of giant soldering 

machines incorporated ^M ^ 

• Costs just 30% of conven- " t # ’ 

tional wave soldering machine 

• Adjustable wave forms with low dross 

• Variable conveyor speed and no oil Intermix 

• Low power consumption; No elaborate Strong Joints Safe even for most 

exhaust systems needed sensitive devices Reliable for 

• INITIAL SOLDER intake, 100 Kgs only positioning devices 

• lmport P ermissib,e under OGL 3 rqkeN LEAD TRIMMER: 

2. ROKEN REFLOW SOLDER EQUIPMENT: Bench mounted, off line machine, f 

Ideal for attaching multi-lead flatpacks & cutting leads of components unifor 

components to PCB. Rapid operation. and accurately 


Strong Joints Safe even for most 
sensitive devices Reliable for 
positioning devices 

3. ROKEN LEAD TRIMMER: 

Bench mounted, off line machine, for 
cutting leads of components uniformly 
and accurately 


PRODUCTS FROM MULTICORE 
SOLDERS LTD, UK. 


1. ‘VAPORETTE’ : Vapour phase i 
soldering systems-uniform 
component preheating and 
controllable soldering temperature. 
Clean operation. Ideal when using 
solder paste and solder preforms for 
hybrid and micro circuits. Usable for 
Vapour degreasing and cleaning. > 

2. SOLDER CREAMS: Oxide free 
pre-alloyed solder powder and 
flux, in one homogenous stable 
mixture. Economic, technically , 
superior to solders & fluxes of 

other forms. Solder creams are 


available in various alloy compositions, 
with R, RA, RMA & AC fluxes Solder 
no creams are ideal for Hybrid and Micro 
circuitry 


BT SOLDERS manufacture 
multicore resin cored solder 
wires, solder sticks, thinner 
and foam fluxes in India, 
under licence, Multicore 
Solders Limited, UK 


VARJRETTE 


BT SOLDERS PVT LTD 

37/4, Cunningham Road Cross, Bangaiore-560 052. Tel; 76770 


march is$s 


63 




ELECTRONICS 
CORPN 01 
INDIA LTD 


A 


ALCON 

ELECTRONICS 
PVT LTD 




or \ 

CONNECTORS 
. LTD 

/ 


^ B 

K 


BHARAI HEAVY 
CTP.ICAIS 111! 


Semiconductor 

Devices 


^nd IfcjT' 

-^Kade P LteSrcEtk: Connectors 

Grade LlectroJytic D > Subminiature 
capacitors ( RaC k & p S mi) 


High Power 
Diodes 
& Thyristors 




o r lV 

INDIA LTD 




MEITRON 
SEMICONDUCTORS 
LTO 

rnHJRon 


Semiconductor 

Devices 



KOTHARI 
ELECTRONICS 
& INDUSTRIES 

LTD 


s^Plastic Film 
Capacitors & 
Carbon/Metal 
Film Resistors 


KOTHARI 
ELECTRONICS 
& INDUSTRIES 
LTD 



MONOLITHIC 
DEVICES 
& ELECTRONICS 
°VT LTD 




BT SOLDERS 
PVT LTD 


Electrically 
Isolated Power 
Semiconductor 
Modules 




Solder wires. 
Sticks / Solvents, 
cleaners & fluxes 



nnvrr k. KRYONIX 

INTERNATIONAL 


AC Metallised 
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Electronic Warfare- A Key 
to Combat Survival 


Satish Jain 


M odern warfare employs sophisticated wea¬ 
pons for offensive as well as defensive opera¬ 
tions. These weapon systems use the electro¬ 
magnetic spectrum lor communication, gui¬ 
dance and control. Electronic weapons form a part of the 
present-day warfare wherein efforts are made either to dilute 
the ability of the enemy weapons or to prevent them from 
using radio waves as a means of guidance and control. 

Radio waves are used for communication, detection or 
guidance of this weaponry. Mobile emitter and fast-moving, 
highly destructive weapons like tanks, surface-to-surface 
missile batteries and field guns demand rapid response time. 

Planning and execution of a battle warrants collection of 
information from enemy airfields, air defence radar irequen- 
cies, location of weapons and troops etc. This information is 
collected electronically during war as well as at peace times. 
These data are analysed using the quickest means for pro¬ 
cessing and results are displayed to counter or launch an 
attack. 

Tank commanders, pilots and missile battery command¬ 
ers communicate, control and guide their fire power on to 
the targets using radio waves. Artillery commanders get the 
location of potential targets from air observation posts 
(AOPs) manned by helicopters. The pilots in these helicop¬ 
ters direct the artillery battery commanders to the correct 
projectile of the fired shells. To support all these weapons, 
there are communication and radar vehicles. Such vehicles 
are fully mobile and can be called upon at a very short notice 
to provide electronic eyes to field commanders. 

Tables I and 11 summarise characteristics of the electro¬ 
magnetic wave spectrum. It can be seen from Table I that 
radio waves in the range of 3 MHz to 300 GHz are used for 
long range communications, radio and radar detection as 
well as location and navigation applications. Beyond 300 
GHz, the electromagnetic waves are used for thermal and 
optical sighting or in nuclear weapons. 

Electronic warfare has three main objectives. These are: 

1. To gathei maximum intelligence from the electromag- 
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Tablt I 

Military use of the electromagnetic spectrum 
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Table II 

Commonly used letter-code designations for microwave frequency bands 


Band 

Frequency 

Wavelength 

Typical Use 

P 

225-390 MHz 

133.3-76.9 cm 

Long range (over 200 miles) to very long range (beyond 1,000 miles) 
surface-to-air search. 

L 

390-1550 MHz 

76.9-19.3 cm 

Very long through medium range surface-to-air missile and 
aircraft detection, tracking and air traffic control, IFF transponders, 
beacon systems. 

S 

1.55-5.2 GHz 

19.3-5.77 cm 

Medium and long range surface-to-air surveillance, surface- 
based weather radar, altimetry, missile-borne guidance, air-borne 
bomb-navigation systems. 

C 

3.9-6.2 MHz 

7 68-4.84 cm 

Airborne fire control, missile-borne beacons, recon, airborne weather 
avoidance, aircraft and missile target tracking. 

X 

5.2-10 9 MHz 

5,77-2.75 cm 

Doppler navigation, airborne fire control, airborne and surface- 

based weather detection, bomb-navigation systems, missile-borne guidance, 

precision landing approach. 

K 

10.9-36 GHz 

2.75-0.834 cm 

Doppler navigation, automatic landing systems, airborne fire 
control, radar fuzing, recon, missile-borne guidance. 

O 

36-46 GHz 

0.834-0.652 cm 

Recon, airport surface detection. 

V 

46-56 GHz 

0.652-0.536 cm 

High-resolution experimental shortrange systems. 


nctic emissions made knowingly or unknowingly by the 
enemy by various methods of gathering electronic intelli¬ 
gence (FLINT). 

2. To prevent enemy from using electromagnetic waves to 
his advantage by either transmitting at the same frequency 
or creating noise in the entire band of frequencies by using 
electronic countermeasures (ECM). 

3. To make maximum use of the electromagnetic waves 
for guidance, control and communication with one’s own 
weapon systems by adopting electronic counter counter¬ 
measures (ECCM). 

Collection of electronic intelligence 

Electromagnetic radiations arc monitored all the time, 
both during war and peace. These radiations are picked up 

t specially designed radio equipment with great sensitivity, 
ssages are passed from one place to another through 

,w 


telephone lines, VHF links or satellite links. These messages 
are generally coded to avoid easy detection. 

ELI NT measures intercept these messages using highly 
sensitive receivers located near the country’s borders or with 
the help of satellite monitors. These coded signals are then 
deciphered using decoders (similar to digital computers) and 
passed to specific users. Radars are operated round-the- 
clock to maintain watch on the intruding aircrafts or other 
weapon systems in the airspace. Such radars transmit short 
pulses of very high energy so as to collect reflected eher&y 
from intruding objects and display their image on the screen 
and further process it to confirm the identity. 

During peace, the location and movement of troops as 
well as other characteristic features are collected and action 
plans made to counter the effectiveness of the enemy prepa¬ 
rations. Electronically guided weapon systems, namely, 
surface-to-air. Ship-borne and air-to-air missile guidance 
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outers transmit their highly secretive operational frequen¬ 
cies for a very short duration during>their scheduled inspec¬ 
tion and maintenance checks. Such short transmissions are 
of immense importance. AH sophisticated receiver systems 
fitted in satellites, or the AW AC type of aircraft, pick up 
these signals to analyse and predict the location, frequency 
and characteristics of the weapon systems. 

A right type of signal picked up during peace time, thus 
helps the military planners id two ways. First, the enemy will 
not be able to take the country by surprise because the 
presence of the new weapon systems and their probable 
deployment is already known to its forces. Second, elec¬ 
tronic countermeasures or other steps are undertaken well in 
advance to dilute their effectiveness. 

ELINT measures are thus continuously undertaken dur¬ 
ing war and peace. Prior to outbreak of hostilities, these 
measures are enhanced to gather maximum information 
about the deployment of enemy forces and their plans for 
action. Superpowers are able to announce the nuclear explo¬ 
sions or the numbers of strategic missiles deployed only 
because of their foolproof ELINT systems supported with 
sophisticated data processing systems. 

Electronic countermeasures 

These are the means of interfering with the enemy’s elec¬ 
tromagnetic emissions. Such emissions use: (i) VHFand HF 
frequencies for communication, and (ii) microwaves for 
radio and radar applications, including navigation. 

Communication links. Communication plays a significant 
role in the success or failure of war preparations and their 
execution. This is the means to convey the orders of the 
commanders to the subordinates and also to get feedback 
from the battlefields. Some of the means of communication 
in peace areas are: 

1. Telephone lines 

2. Telex lines 

3. Microwave links 

4. Postal delivery 

5. Radio telephoney or radio telegraphy 

In tactical areas, communication is basically dependent 
on radio links, if the distance between two stations falls 
within line of sight, VHF communication provides a reliable 
link. However, if the distance is longer, microwave link using 
troposcatter phenomenon or HF communication links are 
mostly used. 

Troposcatter links are directional and operate at a very 
high power. Therelore, these links are difficult to jam by 
conventional means. But airborne jammers fitted to AWAC 
type of aircraft may be able to interfere with these links. 

Hi gh frequency transreceivers provide communication 
links at a low cost. These transreceivers are operated by 
specially trained operators and communicate with one 
another using battery-operated portable sets. There are a 
large number of communication channels on each set and 
the operator can select different channels at different times 
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so as to keejj*f^ J ^fliltty'guessing. -IfV-^IRnels are usuaUy 
noisy due to atmospheric disturbances and are not very 
reliable. Moreover, since the channels are not directional, 
the enemy can monitor such transmissions easily. The enemy 
can also transmit on the same frequency to create confusion 
and spread rumours or propaganda. There arc not many 
ways to protect these links from enemy interference or jam¬ 
ming. Coded messages at various frequencies and at differ¬ 
ent times are usually used to prevent the enemy’s interference 
on these links. 

Radio and radar navigation links. Ships, aeroplanes or 
ground-based vehicles make use of radio waves for fixing 
their position in sea, air or on ground respectively. One of 
the techniques employed for this purpose is illustrated in 
Fig. I. In this technique, A, B and C are three transmitters 



Fig. 1: One of the techniques used for radio and radar naviga¬ 
tion links. 

transmitting signals at specified frequencies and codes. The 
radio direction finder fitted in the weapon system is tuned to 
the respective frequencies of the three transmitters. The 
bearings with respect to each are noted. These bearings are 
plotted on a map on which the position of these beacons are 
pre-marked. These directions are shown by the lines AX, BY 
and CZ. The triangle made by the intersection gives the 
position of the ship, the aeroplane or the vehicle as the case 
may be. If the bearings are taken very accurately, the size of 
the triangle will be very small and the location of the object 
will be very accurately known. 

The enemy tries to confuse the user of these beacons by 
transmitting signals at the same frequency but from different 
locations. Thus, radio facilities cannot be used for naviga¬ 
tion of ships, aeroplanes or ground vehicles. 

Radars are also used for directing planes to their targets or 
destinations. Usually, a voice link between the pilot and 
ground control is maintained to control and guide the aero¬ 
plane. The location of the aeroplane is available to ground 
control on a plan position indicator (PPI) type of display 
(similar to the cathode ray tube used in TV screen). The echo 
from the aeroplane is plotted from instant to instant, either 
manually or by a digital processor, and is used by ground 
control to guide the pilot. 

The enemy usually keeps a record of the radar characteris¬ 
tics used for guiding a country’s pilots. During war, it is not 
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unusual to find blocking of the PP1 displays caused by the 
enemy EC M jammers. These jammers are specially designed 
with powerful transmitters sending pulses at the same pulse 
repetition frequencies at which an opponent’s radars are 



Fig. 2: Noise created by a jammer on a PP1 screen. 


operated. Fig. 2 illustrates the noise created by one such 
jammer on a PP1 screen. In normal operations, the PP1 
screen comfortably identifies the reflected pulse (Fig. 3). 

Missile guidance radars. Radars are also used for guiding 
surface-to-air or surface-to-surface missiles. The types of 
guidance used in both kinds of missiles is similar, except that 
the role played by each type of missile is different. In surface- 
to-air missile systems, a missile is fired from the ground to 
shoot down an aircraft. But in surface-to-surface missiles. 


CIRCULAR SCAN circular scan may be identified 



Fig. 3: Identification of reflected pulses. 


Brief History of 
Electronic Warfare 

World, war II saw the development and 
use of radar as a defensive tool. Both 
England and Germany worked simul¬ 
taneously, each trying to gain advan¬ 
tage in the electronic battle for victory. 
Germany came up with chaff jamming 
[window]. Out of the struggle, the first 
electronic countermeasures [ECM\ 
were crudely developed and used on a 
limited basis. 

After the success of the British 'win¬ 
dow’ attack on Hamburg, an enraged 
Hitler ordered work to begin on the V-2. 
This rocket would eventually be used 
on London. V-2s were still a long way 
off, however, and in the meantime Ger¬ 
many had to come up with effective 
counter measures to thwart the British. 
The British often succeeded in drawing 
the German night fighters to false 
targets, thus eliminating the danger of 
defensive techniques. 

In the middle of 1943, German scient¬ 
ists were working on a new device 
which could effectively counter the 
British radar navigation device called 
HZS. In a short time, Germans were 
able to keep up an uninterrupted watch 
on all HZS radar sets. 

In the spring of 1943, Britain deve¬ 
loped more sophisticated jammers in 
the frequency range of 38 MHz to 42 
MHz-the range of the VHF radios 
which the German night fighters car¬ 
ried. These devices were known as A BC 
.— - 



devices. By the end of 1943, the British 
were capable of jamming almost all 
German radar sets. 

During the Normandy attack by the 
British forces in 1944, an elaborate 
countermeasure screen was devised 
utilising a combination ofjaming tech¬ 
niques and false invasion forces. 
Under a four-part programme, first the 
radar sites defending the French coasts 
were softened up, that is located and 
rendered inoperative. Then, on the 
actual day of the invasion, there was to 
be a false invasion force designed to 
draw the German defenders’ attention 
away from the real invasion force. At 
this time German radar sets still in 
operation would be jammed. 

When actual invasion of Normandy 
began on June 6, 1944, ECM devices 
were used to generate fake invasion 
from the spoof fleet, and streams of air¬ 
craft darted in over the coast on fake 
sorties drawing the German defenders 
away from the actual invasion area. 

Most German anti-aircraft units 
were rendered useless by the ever- 
increasing sophistication of the jam¬ 
ming units employed by the British 
and the Americans. By May 8,1945, the 
war in Europe came to an end. The 
secret war that Mr Winston Churchill 
had spoken of-the war whose battles 
were won and lost completely unknown 
to the general public-was the electronic 
war. 

After World War 11 

The Korean war was a repeat s of 


World War II as far as ECM was con¬ 
cerned. Recognising the need for 
sophisticated electronic warfare, the 
Russians developed radars for their jet 
aircrafts along with radar-controlled 
surface-to-air missiles. By 1966, most 
warfare over North Vietnam was elec¬ 
tronically controlled with offensive air¬ 
craft moving under the cover of 
sophisticated ECM systems and defen¬ 
sive measures also being guided by 
electronics. 

While Russians installed new 
surface-to-air guided weapons [S/IG W] 
in Vietnam and the Middle East along 
the Suez Canal, the Americans armed 
the NATO forces with ECM, ECCM 
and every other effective electronic 
device. 

ECM in the Middle East 

Following the debacle of the six-day 
war, the Soviets supplied and trained 
Egyptians with the sophisticated mis¬ 
sile systems such as SA3s, SA6s and 
SA7s incorporating the best EW 
measures. 

Caught unprepared by the new def¬ 
ensive capabilities, Israelis modified 
their tactics and came back at Arabs. 
With both Israel and Egypt operating 
on the same frequencies, missiles from 
both sides became degraded-losing 
their ability to respond to commands. 
Subsequently, Egyptian missiles shot 
down some of its own aircraft while 
missiles launched by Israeli aircraft 
sometimes ended up downing their own 
planes-another EW first! 


ELECTRONICS FOR YOU 



missiles are guided to destroy an area on the ground. 

Missiles are guided to the target toy any one of the follow¬ 
ing methods: 

1. Active homing guidance 

2. Semi-active homing guidance 

3. Passive homing guidance 

In active homing. (Fig. 4), radar A transmits powerful 
radio pulses in the direction of the target. Reflected signals 



Fig. 4: An active homing radar. 

from the target are picked up and processed to determine the 
range and bearings of the target. These parameters are then 
fed to another radar B called missile guidance radar. This 
radar is also used to track the target and guide the missile to 
it using radio commands for guidance and for detonation of 
missile guidance and control systems. Both the search radar 
A and the missile guidance radar B are operated at different 
frequency bands to overcome mutual interference. 

In order to prevent any of these radars from guiding the 
missiles, airborne targets are fitted with ECM equipment. 
Such ECM jammers transmit radar frequencies of the same 
characteristics as the original transmissions made by the 
radars. This powerful transmission saturates the radar 
receivers and cripples their capability to search and guide. 

In the semi-active guidance method, the ground radar A 
illuminates the target (Fig. 5) using powerful radar beams. 
The missile system has a receiver in its tip and homes on to 
the target by riding on this beam and collecting reflected 
signals from the target. Once again, ECM devices carried by 
the airborne targets disable the missile guidance system by 
transmitting false radio transmissions. 
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Fig. 5: Semi-active guidance method. 

In the passive homing guidance method, missiles home on 
to a target by picking signals coming lrom the source. For 
example, a missile with infrared guidance devices homes on 
to the flares emitted by the engine of the aircraft. 

A missile carried by the airborne weapon may launch a 



Fig. 6 : Passive homing guidance method. 
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missile to home on to the radar beam of the ground station as 
shown in big. 6. Here, the homing system fitted in the missile 
collects signals from the transmission of the ground radar 
and takes the guidance path by riding on this beam. 

Classification of ECM 

Electronic countermeasures can be broadly classified into 
passive jamming measures and active jamming measures. 
Active jammers are further classified as noise jammers and 
deceptive jammers. 

Passive jammers. These jammers do not use any transmit¬ 
ter to jam the victim radar. Instead, they reflect the incident 
radar beam to give an image of a real target. Such jammers 
are made up of bundles of thin aluminium strips thrown 
from an aircraft. These strips disperse in the atmosphere and 
reflect the radar beam. 

Corner reflectors are also used as passive jammers. These 
are simple mechanical devices which strengthen the energy 
reflected by a drone (unmanned) aircraft and guided by 
another aircraft in the air. Such jammers produce multiple 
echoes on the plan position indicator (PPI) of the radar and 
confuse the operators. 

In another method, an ECM transmitter on board a hos¬ 
tile aircraft sends out, at intervals, a series of pulses of the 
same frequency and width as that of the detecting radar. 
These pulses give a number of echoes at different ranges on 
the radar receiver. Such a jammer creates an impression that 
large-scale air attack is being launched. In confusion, the 
enemy may empty his arsenal on false targets (Fig. 7). 

Active ECM. These devices generate electromagnetic 
radiations to interfere with the enemy radio and radar sys¬ 
tems. One such dev ice is spark jammer wherein a spark type 


TARGET 
|£.CHO 
| RETURN 


DECEPTION |echo FT DECEPTION TARGET 

JAMMER RETURN JAMMER 

PULSE R U B HPULSE 

TIME-* TiME«Jf 


(A) 


( 8 ) 


TIME* 

(Cl 


1 


DECEPTION 

JAMMER 

PULSE 




RADAR DISPLAY 

(li-REAl TARGFT IE) SPURIOUS TARGET 

Fig. 7: The passive jammer method. 

of noise is created at lower frequencies to iam communica¬ 
tion channels. This is similar to the noise heard on a radio or 
TV receiver whenever a vehicle using spark plug passes in its 
vicinity. 

Sweep-through jammer is another active jammer which 
carries oyt saturation of radar receiver or radio receiver by 
fweeping the transmitter carrier frequency back and forth 
a portion of the radio spectrum several hundred times 
pUhsecond. In this method, much lesser power of the jammer 


is needed to jam the victim radar or radio station, 

Deceptive jammers. These devices are either manipula¬ 
tive, where friendly emissions are altered or simulated to 
mislead the enemy, or imitative where false information is 
introduced into the enemy receivers by imitating its signals. 

One method to overcome these jammers is to use highly 
directional antennae and to employ frequency agility. 
Another method is to code the radar transmissions and 
decode the reflected echoes. This makes deceptive jamming 
much more difficult if not impossible. 

Electronic counter countermeasures (ECCM) 

These are the special devices adopted to reduce the effects 
of ECM activities of the enemy. These devices are classified 
as anti-active jamming measures and anti-passive jamming 
measures. Anti-active jamming measures are further classi¬ 
fied as anti-noise jammers and anti-deceptive jammers. 

Anti-noise jammer. One of the methods followed to coun¬ 
ter noise jammer is to continuously vary radar transmitter 
frequency and its pulse repetition frequency (PRF). This is 
also known as frequency agility. Jamming under frequency 
agile condition of operation of a radar system is much more 
difficult, specially when the radar varies its frequencies at 
random. 

Anti-passive jammers. Passive jammers like aluminium 
foils (known as chaff) lose their velocity once launched from 
the aircraft. Moving target indicators (MT1) are specially 
designed radar indicators which filter out echoes from sta¬ 
tionary or nearly still targets. Thus speeding targets are 
detected and identified. 

Some advanced designs in modern radars employ CW 
techniques in place of pulse techniques to counter the active 
or passive ECM techniques. 

Interfacing with computers 

Figs 8 and 9 illustrate the various electronic devices fitted 
on a ship and an aircraft respectively. These devices cover a 
very wide range of frequency and make it manually impossi¬ 
ble to detect and react to electronic environment correctly 
and quickly. 


RADAR ECM 



Fig. it; Electronic devices fitted on a ship. 
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Fig. 9: Electronic devices fitted on a plane. 

The block diagram of a simple computer-controlled EC'M 
management system is given in Fig. 10. Signals emitted by 
the enemy’s electronic systems are searched and detected 
using electronic detectors carried by either the aircraft or by 
specially designed ships. Electronic signals are processed 
and identified by special softwares developed for this pur¬ 
pose. These are displayed on the consoles for visual display 
to the ECM commander. 

I SIGNAL 
DETECTORS 



Fig. 10: Block-diagram of a simple computer-controlled ECM 
management system. 
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Fig. 11: Integrated electronic warfare suite. 

Based on the decisions taken by the commanders, ECM 
eontntaads are generated and jammers are activated to dilute 
or nullify the hostile electronic environment. The time avail- 
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able for search, identification, acquisition and lock on to 
signals may be as short as 60 seconds. I herefore, EW com¬ 
manders have to be constantly on the alert. 

ECM weapons now being built are small in size but their 
cost is escalating as more and more sophistication is intro¬ 
duced in each of these systems. Fig. 11 illustrates an inte¬ 
grated electronic warfare suite adopted in the present-day 
context. 

Conclusion 

Electronic warfare activities normally flare up just before 
the beginning of hostilities but preparations continue all the 
time. During peace time, the only defence against enemy 
violation of airspace or sea territory is the ECM measures. 

If an enemy aircraft intrudes into one’s airspace to collect 
data on weapon systems, the best step is to jam its receivers 
rather than shoot it down which mav create tension. 

To quote an expert on ECM, “It is a truism to say that not 
one day passes in the ECM industry without some new 
development, ora major adoption of an old one. Some of the 
modern techniques being developed are so complex and 
require such vast amounts of money, and expertise, that it is 
inevitable that some time lag in development will exist on 
both sides. In the end, however, it is the country that deve¬ 
lops its potential for the secret war to the fullest, that will 
come out ahead -if indeed it can be said that any country 
came out ahead in any war.” □ 
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construction 


A Game of 
Steady 
Hands 

Bidyut Chakraborty 


S omebody defined the word ‘sober’ in following 
words*. “If I am drunk and 1 think 1 am drunk, then 
I am sober. But if I am drunk and I think I am 
sober, then I am drunk.” A wonderful iabrinth of 
words! So far as I am concerned, this definition helps me (I 
don’t loose anything to say that 1 am sober, i.e., drunk). But 
how to know about a third person’s state of sobriety or 
drunkeness after, say, a gala party? Being electronically 
biased, we ought to find some electronic solution to the 
problem of measuring soberness. Here we go! 

Let me avail of this opportunity to put forth a new for¬ 
mula for soberness. (Of course, I won’t prove it !) 

n 

Percentage of soberness = k -* S 

l-n 

where, k = a constant 

n = clever factor ( < 1) 

S = steady factor 

Whereas, n is fixed for each human being (and tends to unity 
in direct proportion to the affection between one measured 
and other measuring), k is a constant (taken as 1 for tropical 
conditions); S the steady factor, varies with individual 
capacity of consumption. 

This circuit will help you measure ‘S’ by four factors—0.05, 


Mr B. Chakraborty is senior programmer, EDP centre, Bokaro Steel 
Plant. 


0.1,0.5 and I. Hence, if your n = 0.99 (sure?) and S is ];then 
0.99 

you arc * 1 = 99% sober! Well this is the limit, you 

cannot be mote sober. 


The game 

So much about the introduction. Now, let us talk about 
the game. Let me warn you here! A good (I repeat ‘good’) 
skill is required to prepare this module. So far as the elec¬ 
tronic pai l is concerned, you can jump at it with your n = 0.5 
and above, but there is a good deal of craitsmanship 
involved in it which is not at all electronic. In fact, this latter 


Semiconductors: 

1C I 

IC2 

DI-D5 

D6 


PARTS LIST 

NE555 timer 

CD40I6 quad analogue switches 
IN4001 rectifier diode 
Smm light-emitting diode 


Resistors (all ’Await,, +5% Carbon): 


R! 

R2 

R3 

R5 

R6 

R7 

R8 

R4 


82 -kilohm 

18-kiIohm 

33-kilohm 

120-kilohm 

I0-kilohm 

820-ohm 

2.2-kilohm 

22-kilohm 


Capacitors: 

Cl 

C2 

C3 


0.0(5/10, ceramic disc 
10fit', 10V electrolytic 
0.01/lF, ceramic di,i- 


Miscellaneous: 

1.S 8-ohin loudspeaker 

aluminium rods, aluminium angles, 

IC sockets, PCB, enclosure and hardwares etc 



Fig. I: Circuit diagram for the game of steady hands. 
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Fig. 2: PCB layout for the circuit. Fig. 3: Component layout for the PCB. 


part is the thing that really matters, I he electronic part gives 
only the audio measure ol the steadiness factor achieved. 

Let us start now. T his is somewhat similar to the age-old 
steady hand testing game with, ol course, a bit ol improve¬ 
ment. There are four lest sectors in it, each being more 
difficult than the other successively. Then, there are 
stoppers, called end sectors, to recognise the win of each 
sector. {These sectors or hurdles will tickle your 
imagination ol course, il you don’t copy the ones given 
here). A probe has to be passed through these sectors. Whe¬ 
never an unsteady hand lets the piobe touch any of these 
sectors, an audio-visual signal announces the lailure. Ihe 
pitch of the audio signal (well, of course not the visual one) 
increases with the degree of complexity ol each sector. The 
end sectors give the lowest pitch, announcing the win. 

The circuit 

The electronic part ol the project is an oscillator built 
around 1C 555. The reset pin 4 of 555, is not connected 
directly to the positive bus. Rather, it is connected to ground 
through R8 on one hand and to the sectors on the other 
hand. I here is a piobe, connected to the positive of the 
supply which has to he passed thiough the sectors. Whe- 
ncvei the probe touches any of the sectors, the positive rail of 
the supply is applied to the pin 4 of I Cl (555) via Dl to L)4 
and it stints oscillating 

The liequency ol this oscillation, and hence the output 
tone, is contioiled by the resistois HI through R5 between 
pins 6 and 7 ol 555 Analogue switches. SI to S4 (in IC2 CD 
4016) are connected across the resistors Rl to R4 in a 
manner such that SI, when opetated, shorts Rl, S2 shorts 
both Rl and R2 and so on. I hus, by activating switches SI, 
S2 etc the ctlcclivc resistance between pins 6 and 7 ol 555 is 
reduced. I he contiol pins of the switches ate connected to 
the four sectors ol the model. I hus, whenever the probe 
touches the sectors, a control voltage is applied to the corres¬ 
ponding switch, and it is activated. Ihe combination of 
sectors, switches and resistances is arranged in such a way 
that the frequency of the output increases with the complex¬ 
ity of the sectors. 

* The circuit can be easily assembled on a vetoboard. But if 



desired, a small PCB can also be made. PCB layout is given 
in Fig. 2 and the component layout in Fig. 3. 

The sectors 

The construction^ the typical sectors is given in Fig. 4. 
This part of the model requires skillful handling. The skill 
required to play this game depends on how this part is made. 
The end sectors being the stoppers of individual sectors, 
recognise the neat job with a particular tone. The failures are 
recognised by other tones which vary with each sector. 
Two types of hurdles are proposed in Fig. 4. One with 



f f T&'fKT HURDlt U ^ 

i ve , (b) 

Fig. 4: Schematic showing the construction of typical sectors. 
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reducing diameter and same length and the other with 
increasing length and same diameter.'The probe and hurdles 
are made of aluminium rods. The probe just passes through 
the thinnest sectors. Another variety is to connect the end 
sectors with switches and the hurdles with a fixed tone point. 
Thus with, every win, we will get different tones. And then, 
you may use your imagination for more varieties. 

Guidelines 

Lastly a wood about how to play the game. Using your 
own discretion, allow a few failures in each sector. Say one 
failure in first sector, two failures in the second and so on. 
Give following marks (steady factors) for each stopper: 

1st stopper = 0.05 
2nd stopper = 0.05 
3rd stopper = 0.4 
4th stopper = 0.5 

Thus, if first sector is completed, steady factor is 0.05, 
after the second it becomes 0.1 (0.05 + 0.05), after the 
third it is 0.5 (0.1 + 0.4) and after the fourth it is 1 (0.5 + 
0.5). Then use the formula if you like. If not, just add 
points and decide the winner. Alternatively, give points 
to the failures. Four points for each failure in first sector, 
three points for second and so on. Then, add all points. 
The winner is with least number of ‘failure’ points. 

Wish you a steady game.... □ 
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AC SERVO 
VOLTAGE STABILISERS 


Available upto 15 KVA Single phase & 45 KVA 
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ALPHA NUMERIC PRINTERS, 



Features: B Based on Single Chip Micro Computer 
■ Input in standard ASCII format ■ Software Com¬ 
mands to enhance performance. B Panel mountable as 
well as bench useable B 20 Columns impact or 40 
columns thermal B K bit parallel or serial RS 232 (TTL 
level) B First line down facility B Graphic capability 
in 40 columns thermal 
Applications: 

Printout for tip based systems : Cash Registers 
Data acquisition systems : Weighing systems 

ARUN ELECTRONICS PVT. LTD. 

B 125 Ansa Industrial Estate, 

Saki Vihar Road Bombay-400 072 
Tel. 583354. Telex 011 72236 AOP-1N y 



INTERFACE BOARDS 


EPSON PRINTERS 
RS232C type Serial interface 
with 2K Memory 
NLQ-Boards-for 
EPSON-FX100+ & FX80+ 

SE1KOSHA PRINTERS 
RS232C type Serial interface 
board for GP700A Colour 
printers 

ZX-SPECTRUM 
CENTRONICS type parallel 
interface for Printers 
e.g. all SEIKOSHA, EPSON 
OKI, TANOY. 

Available from READY STOCK 
HURRY UP. 


DOMINION 


IS. NEW QUEENS ROAD, 

OPERA HOUSE. aOMBAY-AOOOOA 
PHONES 3M747. J8798B 
CABLE DOMIRA 


FLUXALL 

SOLDERING FLUXES 

AS PER 

MIL-F-14256 


AND 

* Wave Soldering Fluxes 

* Rosin mildly Activated 

* Rosin Activated 

* Rosin Super Activated 

* Cleaning Solutions 

* Organic Fluxes 

* Solderable Lacquer 

* Rollcoat Flux 

* Reflow Flux 

* Active Paste 

* Rosin Paste 

* Cover Fluxes 

* Aluminium Flux 

With FLUXALL soldering fluxes you are 
guaranteed of latest technology. 


FLUXALL INDUSTRIES 

278/4, OLD MAHABALIPURAM ROAD, 
PERUNGUD1 POST, 
MADRAS-600096. 

PHONE: 417109 
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Quick 741 and 555 
Tester 


Anupam Saurabh 


G one are the days when the ICs 741 and timer 555 
were rare and expensive. Now these are the most 
frequently used ICs, even by an average hobby¬ 
ist. These are very versatile and damage- 

resistant. 

The tester described here tests both these ICs instantly and 
uses only a few resistors, switches, sockets and capacitors 
which cost only about Rs 20, excluding the PCB and the 
7-segment display. This tester is equally useful fora shop or a 
factory. 


R2 

(>X-kilohrn 

R3. R4 

10-kilohm 

R5-RI2 

l-kilohm 

Capacitor*: 

Cl 

- 5 IhV rlcctiolytic 

C2 

Miscellaneous: 

47/ul', 10V electrolytic 

SI 

- l)n, off toggle switch 

S2 

-- DPDT miniature switch lot mounting on PCB 

BAH. 

9-volt, battery 

1C sockets, PCB, connecting wires, 
enclosure, haidwure etc 


Circuit description 

As evident from the circuit diagram in Fig. 1, the heart of 
this tester is the astable multivibrator formed around 1C 555 



Fig. 1: Circuit diagram of 741 and 555 tester. 


Semiconductors: 

ICt 

1C2 

Dl, D2 
D1SI 


PARTS LIST 

555 timer 
741 op-amp 

5mm light emitting diode 
FND507/LT542 Common anode display 


Redeton (all Vi watt, iS% carbon): 
Rl - 12-kilohm 


with approximately 2 Hz frequency. So, the output I.HD Dl 
(as shown in Fig. 2) blinks at a rate of 2 Hz if the 1C 555 
inserted in the socket works well. 

This output at pin 3 is also given through a DPDT switch 
to the pins 2 and 3 of 1C 741 op-amp. The switch S2 selects 
the inverting or non-inverting input of the 1C2. In this way 
the LEO D2(Fig. 2) also blinks at a 2Hz rate if the JC'2(741) 
inserted is OK. 

u; 

LCLl 

r<6 

Qo ■■ V/r— M 0(Ji 

m 

rs L v Ll) 

IK ^ 

@0- . H-0(0; 

Fig. 2: Optional two LED display. 

If S2 selects inverting mode, then Dl and D2 blink alter¬ 
nately and if S2 selects non-inverling mode then Dl and D2 
blink simultaneously. 

You may use 3V to 12V DC supply voltage safely. How¬ 
ever, 9V DC is recommended. 

Optional 

As an interesting feature which gives a digital display 
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without any confusion, you may use a common anode seven 
segment display. With 1C2 in inverting mode, the display 
shows 1 and 5 alternately. In the non-inverting mode it 
shows 9 and alternately. 

Both, the two LEDs and digital display options are given 
in Fig. 2 and Fig. 3 respectively. 



Fig. 3(a): Digital display using 
common anode seven-segment 
display. 


Fig. 3(b): Digital display using 
common cathode seven-segment 
display. 


9 h COM a b 

mu 



Fig. 4: Pin configuration of seven-segment display. 



Fig. 5: PCB layout for the circuit. 

You may use a common anode display having a damaged 
decimal dot and/or segment 'e' which are not used here. You 
may also use a common cathode display here by just inter¬ 
changing the connections of common cathode from positive 
: to the negative of the supply on the PCB (see Fig. 5) near the 


switch S2. Similarly, interchange the connections of R7 and 
R8 from negative to positive of the supply as shown in Fig. 
3(b). 



Fig. 6: Component layout for the PCB. 

Testing 

Put a new set of 741 and 555 and see on display the figures 
^ — 5 and 9 — at the flip of switch S2. The display 
blinks (shows 5 and ~ even in absence of 741) only if the 
1C 555 is OK. Anything else blinking on display implies a 
faulty 1C 741. So keep a set of good lCs on board. Keeping 
one 1C as good one, you can test the other type of ICs. 
LAB NOTE: It has been noted that when both IC 741 and 
555 are faulty or in non-operating condition, the display 
shows ~ (but there is no change in the display while chang¬ 
ing the switch S2), and when IC 555 is working and 741 is in 
non-operating condition the display shows 5 and ~ alter¬ 
nately and when IC 555 is not working but 741 is alright, 
then display shows 1 in inverting mode and ~ in non¬ 
inverting mode, but does not flash. □ 


Have You Any Idea? 

Do you have any circuit idea which you feel is worth 
sharing with the other EFY readers? If so, please do put 
it down neatly on a piece of paper and mail it to: 

The Managing Editor, 

Circuit Ideas, Electronics For Yon, 

605 ‘Siddhartha’, 96 Nehru Place, 

New Delhi 110019, 

A token honorarium (minimum Rs 50) will he paid for 
the ideas found acceptable for publication. But please see 
that your contribution fulfils the following two conditions: 

1. It has not been copied from some published 
material. 

Z The circuit has been tried by you and was found to 
work satisfactorily. 
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ROTARY WAFER SWITCHES 

■ MINIATURE 
PROFESSIONAL GRADE 
GLASS LOADED DAP WAFERS 



DIGITAL 
CLAMP TESTER 


DIGITAL 
MULTI METER 


i^zacaaBiB 







THUMB WHEEL SWITCHES 


Use It in your; Oscilloscopes, Signal Generators, 
Oscillators, Voltmeters, Medical and other 
Sophisticated Electronic Control Equipments. 

“PnaducU you teed (no** people udux cant. 

INTEGRAL SYSTEMS AND 
COMPONENTS PRIVATE LIMITED 

FACTORY; 45/7A, GUBBANNA INDUSTRIAL ESTATE I 
VI BLOCK RAJAJINAGAR, 

BANGALORE 560010 Tel: 354247 


* Large LCD for easy reading. 

« Auto ranging on all functions. 

mECO inSTRUmEFlTS PRIVATE LTD. 

Bharat industrial Estate, T J Road. Sowree, Bombay-400 01 b 
Phones 413 74?3 413 ?435, 413-0747 Telex 011-71001 MECO IN 


mECO for Precision. Accuracy & Reliability 


Luhgt 


A WELL 

RECOGNISED NAME 


IN TV RECEPTION TECHNOLOGY FROM 
MANY YEARS „__ 


TV SIGNAL 
BOOSTERS 

ULTRAPLEX 

SUPREME & STANDARD 
SPECIALLY FOR COLOR 
& BLACK/WHITE TV. 

FOR FRINGE, DEEP FRINGE & 
far FRINGE AREAS 
SUITABLE FOR BOTH 
COAXIAL & 

FEEDER CABLE SYSTEM 


OUR PROVED QUALITY 


LABGEAR INDIA 

•DO, KUNDE WALAN AJMERI GATE DELHI-6 
Phone: 260977 
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M/S. TEXONtC INSTRUMENTS 


1 ' <1 ri .1 I u? ifi*cw* ti* j1iC*r < * v I* K * . Alsu JVUikJble Ot 

COMPONENT TECHNIQUE M/s. TEXONIC INSTRUMENTS 

8 Orion Apt 29/A LOllubhat Park Rd, Mandi Veerappa I uno o Athipa^an Street 

Andheri (West) Bombay-400 056 sjt' Rd Crc-s Bangalore 560 ( 10 / Mount Rd Madras 600 002 

Tel Sales 4224066 Tel,. 224620 • 226626 Tel.. 64440S e 644112 


PURPOSE PIEZO 


BUZZERS 


Model PM H 
(Contrnuous) 

VI 2 (Intermittent) 


FEATURES 

Sett oscillating 
fr 1 1 to 24 volt* DC working 
Low current drain 
(typically 10 mA at I? VOC) 
High output 1100 dtt min at 12 VOC) 
Choice ot continuous 6 intermittent 
Small size 30 P 
low coat 

. No Electrical noise 
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PARAMOUNT ELECTRONICS PVT LTD. 
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ILLUMINATED 

PUSHBUTTON SWITCHES 
PE 16 SERIES 

Made with high technology! 


1 CutOut 16 mm circular 
? Switch Snap action. Double break 
circular micro switch 
3 Latching or momentary with. upto 
4NO/4NC Contacts 
4. High current contact rating upto 
5 Amps max 

5 Choice of high bright LED or 
Bi-ptn Bulb for lighting element 

6 3 shapes of bezels. 10*24, 

18*104100 

7 Choice ol super 6 colours 
IDEAL FOP 

Venous kinds of control equipments, measuring 
instruments, display equipments, broadcasting 
equipments, office machines, computers end 
their peripherals 
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TEXONIC iNSTRUMENTSaMQ-TEL 2906M.N08-TEI.I44M2 
ELECTRONIC CCMFMENT CORPORATION 
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.SPECIAL FEATURE. 


Circutt 


Troublesome Tubelight 

Tubelights can be very troublesome at times. They flicker on 
and on but refuse to glow. One may find to his surprise that 
while this is the case with his tubelight, his neighbour’s tube- 
light in another apartment of the same block is functioning 
quite well. 

The problem is more prevalent m the evenings and is easily 
traceable to voltage fluctuations. I he tube works well at the 
normal voltage of 220V but flickers when it drops to, say 
170V, while others’ tubes work well even at this reduced supply 
voltage. Replacing the tubelight and choke with new ones 
does not end the trouble. There is still one way out of the 
dilemma and to make your tubelight glow even at 170 V. 
This circuit explains just that. 



The actual circuit of the tubelight is shown in figure. Now 
make a small modification. Add one additional choke of the 
same rating (i.e., 40W) in parallel to the existing one through 
an on/ off switch (bed light switch type). The modified circuit 
(after adding an additional choke) is also shown : n the circuit 
as the dotted box. 

The following points should be kept in mind: 

1. The additional switch connected should be operated 
only when there is drop in voltage and the tube is flickering. 

2. If the voltage fluctuation persists keep the switch ‘on’ 
till such time as the voltage is constant at 220 V. 

3. The second choke can be mounted either on the base of 
the tubelight itself or fixed separately. 

Some tubes flicker even at 180/195 V. This is due to the 


age of the lube and the choke and also due to different choke 
standards. The above circuit has been tested successfully 
with a 36-watt slim Philips tube. 

A. SDHRAHMANYAM 

Overvoltage Cutout Using 1C 723 

Yes, the circuit uses the popular voltage regulator chip 1C 
723, as an overvoltage cutout. I he 723 contains all the 
essential components a stable releience voltage (7.15 
volts), a comparator etc required for an accurate cutout 
circuit. I hus. with a handful ol other components, you can 
piotcct youi expensive items such as VCRs, stereo systems, 
televisions, etc lrom damage due to overvoltage. 

The circuit can be used aftei a stepup/down manual vol¬ 
tage stabiliser (see block diagiam). It can also be used with¬ 
out the stabiliser -for this the transformer is connected 
directly to the mains. Ol course, in this method, you will 
have to wait for the mains supply to reduce before the item 
can operate again. 

flic reference voltage is connected to the non-inverting 
terminal ol the comparator. Ihrough a potential divider 
arrangement, voltage is ted to the inverting terminal. Nor¬ 
mally the voltage at the inverting terminal is set such that it is 
less than that at the non-inverting terminal I he output at V/ 
(pin 9) is high, saturating the transistoi I I. I he relay oper¬ 
ates and power is connected to the protected mains 
equipment. 

When the mains voltage rises above the pre-set (safe) limit. 



XI ISV, 100mA SEC TRANSFOHMbFl 
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non-inverting terminal and the output of the comparator 
swings to ground. The transistor T1 cuts off. ami the relay 
becomes inoperative disconnecting supply to the unit. 
When the mains voltage is reduced, using the manual stabil¬ 
iser, the reverse procedure occurs, and power is restored. 

I he maximum ‘sate’ voltage is set using the manual stabil¬ 
iser. The preset VRI is adjusted so that the relayjust cuts off 
when the safe limit (say, 225 volts) is exceeded. Repeat till 
accurate setting is achieved. 

VIVEK MEHRA 

Running Light Lffect 

Even today some petsons produce running light effect by the 
use of rotter along with the expensive electric motor. Here is 
a circuit for producing tunning light effect which may cost 


11 L4 2J0V IAMPS(100W EACH) 



Hus project consists K' 555. CD40I7 and four SCRs 


which are connected as shown in circuit diagram. 1C 555 is 
used as an astable multivibrator. It produces clock pulses 
which are given to decade counter 1C CD4017. Frequency of 
clock pulses can be varied by potentiometer VRI. When 
clock pulses are applied to decade counter, 11 to!4triggerin 
sequential manner producing running light effect. 

When one of the SCRs is continuously in operating state 
disconnect high tension power supply intermittently. 

Lab Note: If more than four-lamps aie required repeat the 
circuit of 1)1 to D4and 11 to T4connected to pins 10,1,5,6. 
9, 11 and 12 as per the number of lamps required (max. 10 
lamps). For continuous running light effect without any 
interruption between the two successive runs,simply connect 
pin 10 of’0)4017 to pin 15 instead of direct ground. To vary 
the running speed beyond the control of VRI, change the 
value of capacitor Cl to more than 4.7/u.F to slowdown, and 
less than I /uF to speed up. 

PROF K V. DHEK.ALE 

Automatic Bathroom/Toilet Light 

When the bathroom/toilet door is opened, this automatic 
light switches itself on. Evenaftet the door is closed from the 
inside, the light continues to glow and docs not go off till 
such time as the dooi is opened to come out. The light 
switches itself off when the door is closed from the outside 
and stays that way till the door is opened again to go inside. 
Further, an LED on the door indicates the presence of a 
person inside the bathroom. 

Fix the switch SI in such a way that while opening the 
door for going in or coming out, it gets connected with N / C 
contact and while closing the dooi it gels connected with 
N/O contact. 

IC1 (7400) gives debouncing pulse from switch SI to input 
of 1C’2 (7493). When 7493 gets the tirst pulse its output 
becomes ‘1’ and transistors Tl and T2 drive relay ‘on’. After 
receiving the second pulse 7493 output becomes *0’ and relay 
gets ‘off. The LED which is used as an indicator, is kept 
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parallel to the relay and gets ‘on’ or ‘off simultaneously with 
the relay. 

Before starting this circuit, the door is kept open to supply 
the power through switch S2 and then closed from the inside 
and the circuit is ready to work. This circuit is inexpensive as 
it consists of only a few components which are easily 
available. 

I.A. GODHRAWALA 


Car Burglar Deterrent 

Most of the CBDs (car burglar deterrents) cither disable the 
ignition system or sound an alarm when an attempt is made 
by unauthorised persons to operate the car. This version is a 
variation on the above theme and while disabling the igni¬ 
tion it gives an impression of a malady of a different kind. 

Simple addition of throwover switch S3 with the con¬ 
nected wiring, shown in the dotted box in circuit diagram, is 
about all that is required to be done. Needless to say that a 
bit of imagination is required to conceal the switch S3 from 
the prying eyes of the intruder. All this can hardly be called 
electronics though. In the normal position ‘a’ of the switch, 
the carengine works normally. However, when the switch S3 
is thrown to position ‘b’ the ignition coil gets its power 
supply along with that of the self-starter solenoid. 


si 



As a result, the engine fires and runs so long as the 
self-starter switch is kept on and stops as soon as it is 
released. In short, the engine exhibits symptoms of carburet¬ 
tor starvation! This should dissuade the not-so-insistent 
intruder to look for any trouble in the ignition system, 
including any concealed switch. Any attempt to connect the 
ignition coil directly to the battery will, on the other hand, 
result in cranking of the engine etc, making it unsafe for the 
intruder. Inserting a diode between the self-starter switch 
and S3 should however avoid the cranking. 

P.V. SINGH 


Electronic Congo 

Here is a project to build a Congo drum. The circuit given 
here generates a drum sound when the ‘touch plates* TP1 to 


TP3 are touched with a finger. The circuit has provision to 
sustain the sound for the desired time period. 

The heart of the circuit is twin T oscillators built around 
(BCI08) transistors. The three associated capacitors with 
each oscillator determine the frequency of oscillation. The 
preset potentiometers VRI, VR2 and VR3 can be adjusted 
to sustain the oscillations for the desired time. 



The mixed output of the three oscillators is fed to the input 
of a power amplifier. A 15 cm or 20 cm woofer should be 
connected at the output of the power amplifiei for good 
sound reproduction of the Congo. 

The circuit, exclusive of the power supply, costs not more 
than Rs 20. 

For better results the following three points should he 
borne in mind: 

1. Tune the preset in the direction of the pitch oi sound so 
that if it crosses the limit, it just stops. 

2. Touch the plates by the fingers momentarily. A drum 
sound will be produced. I he sound can be made to sustain 
for a desired period by fine tuning ol the preset 

3. If in any oscillator, the oscillation does not stop as 
mentioned above, replace 5.6k resistance with one of higher 
value (say 10k or 15k). 

DH1RENDRA BHATT 

Low-cost Transistorised Intercom 

Here’s a simple transistorised intercom which can be 
assembled in just a day's time. The project uses most com¬ 
mon components readily available in the market. 

With this intercom a person can talk (speak or listen) to 
another person say, his assistant by keeping S3 (a DPDT 
switch) at speak or listen position respectively. The assistant 
has slave loudspeaker (LS2) while the master unit (LSI and 
S3) is with the boss. When S3 is kept at speak position, LSI 
(which acts as microphone) gets connected to input of audio 
amplifier comprising transistors T1 to T4, while LS2 gets 
connected to output of audio amplifier and vice-versa. 

X1 is an ordinary stepdown power transformer with 6V-0- 
6V (120 mA) secondary. The centre tap (0V) is not to be 
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used. The capacitor Cl ads as a tone controller. By varying 
its value between 0.005/iF and 0.05juF. a person can obtain a 
very pleasant sound. 

Foi incorporating a calling bell, a push-button switch (S1) 
has been incoiporated by using a llexible wire as shown in 
the diagram. 

VIVL’K KUMAR IULI 

1C Speed Control for Small 
IX Motors 


zener diode should be equal to output voltage of regulator. 
Circuit can be wired as shown in the diagram and the speed 
adjusted by VRI (Ik potentiometer). It should be set at the 
required speed and then sealed. 

IC should be mounted on a heatsink and current rating of 
transformer should be slightly greater than the current 
icquired for the motor. This circuit has been used in the 
cassette deck with excellent result. 

A. SEHOAl, 


Olicn it is ncccssaiy to regulate speed ol small DC motors in 
instiumcnis and cassette recordeis. I he circuit proposed 
here uses a voltage legulator IC to give precision control ol 
the motors speed. Once the speed is set it does not change 
even it the load is increased 01 decreased. I bis control is fit 
only lot speed coniiol ol small DC motors and not for heavy 
duty motois Mean ol die circuit is IC 7806 thrcc-termmal 
regulatoi which is capable ol giving IA current. Voltage of 



One Second Master Oscillator 

Recently, Semiconductoi Complex Ltd., introduced a new 
CMOS LSI chip SC1.I444 A/E for analogue clocks. This 
can also be used as quartz-controlled master oscillator. The 
master oscillator can deliver either one-second or two- 
second pulses and can be easily interfaced with TTL 1C 
circuits. The circuit shown here works satisfactorily. 

The SCLI444A, F. is an integrated circuit in CMOS 
silicon-gate technology consisting of an oscillator, frequency 
dividers, O/ P pulse formers, push-pull motor drivers and an 
alarm 0/ P. Integrated capacitors are provided for conven¬ 
tional tuning or for laser trimming of the quartz and are 
selected by mask-option. Due to the low current consump¬ 
tion and low operating voltage, the circuit finds its main 
application in quartz-controlled clocks driven by a bipolar 
stepping motor. Its absolute maximum ratings are as follow: 
Supply voltage 5V 

All inputs < +5V 

Operating temperature range -10°C to +60°C 

Storage temperature range -30°C to +125 U C 

Lead temperature 260°C 
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Power dissipation 300 mW 

Output current 1 4 mA maximum. 

An attempt has been made to interface the output of 1C 
with TI L lCs. The optimum value ol supply voltage tried at 
pin 1 is +3.5 volts. Voltage above this value stops the oscilla¬ 
tion. This is the limitation of the circuit which should be 
noted clearly. The pin configurations of 1C are also given 
with circuit diagram. 

In the analogue clock circuit, pin 1 is supplied with + 1.5V 
and pin 3 and pin 5 are directly connected to a stepper motor. 

1C has a built-in oscillator designed for a frequency of 
32768 Hz the using an inverter and having an internal feed¬ 
back resistor plus integrated capacitors. IC has a special 
feature of fast test function. This test function is activated if 
the 'alarm in’ is connected to supply voltage. I his increases 
the output frequency by 64 times. 

The output waveform of the IC is also shown. The circuit 
can be used for general purpose timer, quiz-master and 
other laboratory applications. 

S. BATRA 

Heads or Tails Simulator 

Here is a heads or tails simulator which, being portable, is 
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convenient for use by cricket teams and other teams for 
tossing before a game. 

As shown in the circuit diagram the two inverting gates N1 
and N2are tasked for high frequency clock. I he values of the 
components are set for the square wave of 1000 Hz. This 
clock isfed toa flip-flop, consisting of two inverting gates N3 
and N4, through a push-to-on switch SI which behaves like a 
gate. 

■bV 



HEADS TAILS 


The output of the flip-flop is fed to the high-low detector. 
When output of N4 is high that of N6 is also high. When 
output of N4 is low, the output of N5 is high. 

The outputs of N5 and N6are fed to the'read out'display. 
This display reads ‘h’ for heads and 'f for tails. 

If common cathode display is used simply reverse the 
connections of segments, e, f, g and common point of dis¬ 
play from ground to supply and vice versa. 

S. VENKATA RAMANA 

A Simple AF Filler 

If a friend of yours wants to dub his old worn out records on 
tape, you don’t need to start telling him that the recording 
will have more noise than music. All you have to do is just 
pass the signal through this filter before recording, and he’ll 



never know what happened. The noise? It will all be gone! 

This circuit is very easy to make and inexpensive as it 
requires only few components. The filter connects between 
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the voltage at the inverting terminal exceeds that at the 
the signal source such as a rccordplayer and the tapere- 
corder. Its cut-off frequency starts at about 5000 Hz, and 
attenuation increases at the higher noise-producing frequen¬ 
cies. Potentiometer VRI allows the shifting ol the frequency 
slightly up or down to obtain increased or decreased high 
frequency attenuation as needed. 

For proper operation, the input impedance should be at 
least 100-kilnhm. Some solidstate recorders with input 
impedances less than 100-kilohm reduce the degree of high 
frequency noise filtering. 

The unit can be housed in a small metallic enclosure. For 
mono-operation, only one of the input and output sockets is 
used. 

SUNIL DAVID 

Visual Indicator for Electronic 
Doorbell 

I’owerlul hi-li amplifiers, when in use, usually drown the 
sound ol the doorbell. I his visual indicator for electronic 
doorbell switches oil the hi-fi system the moment the door¬ 
bell is pressed, thus enabling the sound of the doorbell to 
come thiough. 

As shown in the circuit diagram, output from the doorbell 
loudspeaker is fed to the gate of the triac via the resistor 
RI and diode D3, The transformer XI is connected as load 
lot ihc triac. Whenever the doorbell is operated, voltage 
appearing across the loudspeaker is rectified and applied to 
the gate of the triac. The triac fires and this switches the 
transformer. As soon as the transformer is on, the relay 
operates and since com. 1 and N/O contacts of the relay are 
connected across the triac, the triac is effectively removed 
from the circuit as anode (A) and cathode (K) are shorted. 



The circuit thus gets latched and to reset the circuit, the 
switch SI has to be pushed for two to three seconds. 

The circuit can be used in two ways: 

1. Using relay contacts com. 2 and N/O, a bulb can be 
operated to indicate that the bell has been operated. 

2. Using relay contacts com. 2 and N / O, any load such as 
amplifiers etc, can be switched off when the bell operates. 

I he whole circuit can be assembled in a plastic butter box 
along with the switch SI, socket SKI and lamp holder. A 
printed circuit board may be used to simplify the connec¬ 
tions. Care must be taken to see that the phase and neutral 
are properly connected. While servicing, care should be 
taken as mains voltage exists in many of the parts. 

BASANI RAMAN 

Electric Fence/Window Charger 

Fence/window chargers are against the Indian law, but 
small ones like this which send a very small amount of 


a 
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current can be assembled for hobby or demonstration 
purposes. 

The heart of the circuit is the AC 128 pnp transistor in 
conjunction with the transformer. The output of trans¬ 
former is fed back to the base through the transformer in 
series with the 500/iF capacitor. The amount of current to be 
sent can be adjusted by the 15k potentiometer. The trans¬ 
former used is an ordinary stepdown transformer but the 
windings are used for the opposite purpose. One lead of the- 
secondary should be earthed well. Better the earthing, more 
effective the charger. Care should be taken to connect the 
battery, capacitors and diode in correct polarity. 

ROHIT SHARMA 


Automobile Flasher 

Electromechanical devices are still being used in automo¬ 
biles in switching mechanism and blinkers. Electronic auto¬ 
mobile flashers have been deviced but these are built around 
transistors. Here is a simple circuit for the electronic flasher 
built by replacing the transistors with 1C. 
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11-U t?V, AUTO LAMPS X 

I he circuit consists of 1C 555, used in the device as an 
astable, that is, free running multivibrator. Output pin 3 is 
connected to the base ol the transistor AL> 149 which per¬ 
forms the function ol a switch. LEDs on the dashboard 
panel give the indication of the working of the flasher unit. 
Rate of blinking is about 95 times per minute. 

Lab Note: Blinking rate of the lamps (i.e. the on/off 
time) can be changed In increasing ordecrcasing the value of 
capaciloi Cl as per the reader's choice. Increasing the value 
of Cl decreases the blinking rate and vice-versa. Proper 
heatsink should be provided for AI)l49ttansislurand LEDs 
fitted on the dashboard. 

AJIIH KUMAR 


PE inverter modules 

50 Hz INVERTORS FOR MINI-GENERATORS '• 

With Power Transformer in 
CRGO Core simplify ass¬ 
embly & Maintenance of 
Emergency Power Gener¬ 
ators. 

Range: 12V-100W 

24V-200W &300W 
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^alSh h FREQUENCY INVERTERS 

FOR EMERGENCY EIGHTS: 

- Brighter & more efficient. 

„ Range :GV-1OW,20W,4OW 

12V-10W, 20W, 40W 
24V-20W, 

I Rf Product Range; •Emergency Power Generator* 100W-1KW 
j • Emergency Light* A Battery Charger* 
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O.K. INDUSTRIES INC., U.S.A. 


SOLDERING/DESOLDERING 



CONTACT; 

BALAJI ENGINEERING CO 

195, Brigade Road. 
Bangalote-560001 
PHONE 52411 


WIDE RANGE OF SEVEN DIFFERENT TYPES 
OF TEMPERATURE CONTROL SOLDER, 
DESOLDER STATIONS 

1 SA-3-230V Solder Station with Variable Temperature 
Setting (100-500°C) 

2. SA-10-230V Solder station with three-way adjustable 
Temperature range—345°C-400°C-455"C. 

3. SA-8 Soldering Iron in 15 or 20 watts Plugs into 220 volts 
wall socket. 

4. DP-2 handheld Desolder pump operating on principle of 
suction-tip and Rubber ball. 

5. SA-300—SA-400 Series, Heavy duty Industrial Desolder 
stations with adjustable temperature. 

6. SA-6-230V soldering Iron and Desolder pump in one hand 
tool, Can be plugged in wall socket of 230V 

7. SA-5-230V Hand held desolder tool incorporates 
Desoldering Pump and Soldering Iron 


BRANCHES' 

• Secunderabad 

PRAKASH A. CHAUHAN (Ph: 77490) 

• Bombay 

S.M. LIMDI (Ph: 389457) 


Available Under OGL: 

1. Temperature Controlled Soldering Iron 

2. Desoldering machine/tool for PCBs 

3. Custom duty at 20% ad valorem 
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DEFLECTION COMPONENTS 
fcf TUNER 


• EHT TRANSFORMERS 
(ALL MAKES) 

• DEFLECTION YOKE 

• LINE DRIVER TRANSFORMEL 

• LINEARITY COIL S 

• TUNER 

• V.I.F. BOARD 

• BOOSTER \ 

• MAIN TRANSFORMER FOR TV 


FOR DETAILS CONTACT 






SOLE DISTRIBUTOR 


MANUFACTURED BY 


Osuuol electronic Co leader electronics 

339, LujpAt Rai Mrfrkut Delhi-1 10006 Phone 2911/72 2913735 I 
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CAD 

CIM 

CAM 

Dr N. Vanvari 


C omputers have revolutionised the scope of 
sicence and technology. These marvel machines 
have helped mankind to put man on the moon. 
Not only this, these days, most complicated 
designs, most arduous manufacturing steps, and 
time-consuming and intricate measurements are done with 
help of these machines. This is how the CAD (computer 
aided design), CIM (computer integrated manufacture) and 
CAM (computer aided measurements) come in to play an 
ever increasing role. More often, in literature, CAM stands 
for ‘computer aided manufacture’. 

This article covers CAD, CIM and CAM in detail, while 
giving an outline of other computer-aided systems and 
effects of computerisation. 

CAD systems 

CAD, in a narrow sense, is computer aided design, but it 
would be more appropriate to use the abbreviation CADD, 
to include both design and drafting. 

The basic structure of a CAD system includes an input 
device called the digitiser, an output device called the plotter 
and a computer to control the digitiser and the plotter. The 
computer memorises the data and operates a tape- 
punching/print-out machine or a display terminal. 

For input, a conventional drawing, either actual size or 
scaled down/up, produced either by the CAD system or by 
hand, is placed on the digitiser. The digitiser generally uses a 
rail encoder system, matrix board system, a coordinate 
reader called the cursor which reads each key point of the 

Dr N. Van van it deputy general manager, Haryana State Electronics 
Development Corporation Limit, Chandigarh. 
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drawing, and the computer which converts the information 
to the X-Y or X-Y-Z coordinate values. 

The input data is processed by a computer and stored on a 
floppy disc. When an operator calls for output, the plotter- 
control computer recalls the disc memory and data is dis¬ 
played on a terminal or drafted by the plotter if so needed. 

Before a complete artwork is drafted by the plotter, the 
drawing is generally checked for input errors. The plotter for 
that purpose is called an inspection high-speed plotter. If 
input errors or faulty data are found, they are revised. The 
new data are drafted by the final artwork plotter. These 
plotters may be either pen or photo plotters. Photo plotters 
are exposed by light or laser. 

There arc two types oi CAD systems; an off-line system 
which includes the floppy disc drive and other media; and an 
on-line system, which directly connects the digitiser and the 
plotter to a computer. T he off-line system is more efficient 
than the on-line system. But as computer prices are coming 
down, the distinction between the two systems is 
disappearing. 

CAD systems, which started out in the electronics indus¬ 
try assisting the design of integrated circuits, are now widely 
used in the aerospace and mechanical engineering industries. 
This proliferation of CAD lrom the primarily two- 
dimensional field of electronic circuit design to mechanical 
engineering applications has been spurred by the 
development, in the last few years, of interactive three- 
dimensional modelling techniques by means of which the 
user can define and rapidly manipulate solid parts on the 
cathode ray tube screen. Such techniques and related com¬ 
puter programs not only allow definition of the entire outer 
surface of an object right from a single part orcomponent to 
an entire plane, ship, or car, but they also derive important 
geometric measures from the definition. For example, parts 
can be rotated to test for clearance. 

An example of this class of software is the Euclid system, 
marketed by Matra Datavision of Burlington, Massachu¬ 
setts, USA. With Euclid, a user can build any three- 
dimensional shape by combining simpler shapes, such as 
cones, spheres, and boxes. Shapes can be added and sub¬ 
tracted, merged, or cut away while they are presented on the 
screen. The package can calculate the volume, surface area, 
center of gravity, and moment of interia of any described 
object, and it can use the descriptions to produce drawings 
or derive numerical-control machine tool programs for cut¬ 
ting the pans out. 

Though some 3-D software packages incorporate the pro¬ 
duction of 2-D representations and drawings, separate 2-D 
drafting systems are also widely used. Probably the best 
known is the Cadam (computer augmented drafting and 
manufacturing) system, which replaces the conventional 
drafting board with a CRT screen, from the Lockheed 
Corpn Burbank, California. 

CAD of PC boards is also becoming indispensable in the 
competitive development of high-quality products. For 
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long, 2-D CAD systems for PCBs did not become popular 
because ol (i) high cost, (ii) special installation environments 
required, (iii) complex operation, (iv) slow response, (v) 
wiring patterns less well-ordered than those designed by 
man, and (vi) difficulty in making corrections and additions. 
However, with introduction of advanced graphic terminals 
at one-third the price of what it was four years back, use of 
16-bit microprocessor and a high-speed vector generator, 
have solved these problems. 

Outgrowth of CAD 

Computer-aided engineering (CAL) is an outgrowth of 
CAD, and design automation was first used in electronics 
for designing PC boards. I he first CAD programs, imple¬ 
mented 20 years ago, were created by individual companies 
and run on large, time-shared central computers. They 
assisted circuit board layout by allowing draftsmen to enter 
points on a digitising table and to specify components with 
keyboard entries. Simple analysis programs were often 
added to check for connectivity 

By 1970, minicomputers were used to run stand-alone 
CAD systems which sometimes served as front ends for 
dfesign-automation programs. With such hybrids, it was pos¬ 
sible to develop a complete set of engineering drawings from 
a hand-drawn schematic. 

CAE brings the computer further upstream into the 
design process from the physical aspects of the design to 
the design itself. Using CAE, an engineer can conceive, 
design, simulate, modify, and draft a circuit at a single work 
station. 

I'hc typical CAE work station consists of a keyboard, 
graphics tablet, and display. The graphics tablet may be used 
to draw components directly, or select items from a menu by 
pointing to them. Design files built up from a library or parts 
can be displayed and edited. They can also be simulated 
directly on the display or reformatted and sent to external 
simulators lor more complex analysis. 

Communication between different CAD systems 

1 ake the case of CAD equipment. Suppose the objective is 
to design a right circular cylinder. Manufacturer A might 
opt toi a CAD system in which the cylinder is treated as a 
primitive (perhaps together with other primitives, such as 
blocks, cones and spheres). Manufacturer B’s equipment 
might handle the cylinder as a circle moving along its axis. 
Manufacturei C might design the cylinder as a line revolving 
around anothei line. Manufacturer 1) might consider the 
cylinder as a regular polyhedral whose number of sides 
reaches infinity. Each approach has its advantages and dis¬ 
advantages. But without outside help, systems A, B, C, and 
D cannot communicate, atleast not about right circular 
cylinders. 

AM the absence of standards, how can the CAD systems be 
'mMu to communicate? One approach is the custom inter¬ 


face. Manufacturer A would have to offer custom interfaces 
for systems B, C, and D. Likewise, manufacturers B, C, and 
D would each have to offer three custom interfaces. But, 
though this approach may work, it would not help a bit 
should another manufacturer E come along with yet another 
scheme for generating a right circular cylinder. Therefore, it 
is easy to see how the custom interface approach can lead to 
a rapid proliferation of devices. 

Another approach is that of the initial graphics exchanges 
specification (1GES), a project of the US Air Force 1CAM 
(integrated computer-aided manufacturing) program. The 
project is jointly funded by the Air Force, Army, Navy and 
the NASA (national aeronautics and space administration) 
and coordinated through the 1CAM office. The National 
Bureau ot Standards directs and coordinates the effort. 

Getting the most out of CAD 

Most systems managers rely on 'return on investment 
(KOI)' measures to determine if a given CAD system should 
be bought. They measure how increased productivity of a 
given function, such as drafting, saves money for the com¬ 
pany and compare this with the cost of the system itself. A 20 
per cent rate of ROl might justify the purchase (with interest 
rates at 12 per cent),' but a 10 per cent rate would not, they 
reason. 

The problem with this approach is that it focuses on the 
CAD system alone. To maximise the system’s productivity, 
managers using ROl analysis try to keep the system as busy 
as possible, using applications that increase productivity the 
most. However, quite often these applications are not those 
most lequired by the manufacturing operation as a whole. 
Equally important, such analyses ignore the improved qual¬ 
ity and shorter delivery times that can be achieved by linking 
the CAD system to other automated systems. 

Advantages of CAD systems 

CAD offers manufacturers three primary advantages. 
First, it increases the productivity of design engineers'by 
doing routine tasks for them, such as sorting and searching 
through plans, labelling, and of course, drafting. Secondly, 
by substituting three-dimensional computer models for 
physical models, CAD reduces costly prototyping. Thirdly, 
CAD smoothens the transfer of information from the 
designer to the manufacturing section. 

CIM systems 

The use of computers to control manufacturing has long 
been routine in continuous-process industries, such as chem¬ 
icals and oil refining, but only in the recent past has it been 
introduced in batch-manufacturing industries, such as metal 
working. The metal-working industries employ by far the 
largest share of industrial workers in all the advanced coun¬ 
tries and a large percentage of their products are manufac¬ 
tured in medium-sized batches, ranging from hundreds to 
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thousands of products in each batch. It is not feasible to 
produce such batches by rigid mechanised techniques, like 
those used in the large-batch automotive industry. To speed 
up medium range production, the flexibility of computerised 
automation is needed. 

The arrangement is .called flexible automation because 
many of the machines can make different products merely by 
changing the software commands. Fixed automation, by 
contrast, uses machines programmed to make only one pro¬ 
duct. A change in product here calls for retooling. 

Fixed automation leads to C'lM, which is intended to 
integrate not only CAD with robotics for automated assem¬ 
bly or production, but also automated materials handling as 
well as resource planning and control systems, all working 
from a single data base. 

After all, the entire manufacturing industry is heavily 
dependent on data communication, starting with the preli¬ 
minary design of a product and continuing through produc¬ 
tion design, manufacturing and sales. Instead of recreating 
and reinterpreting the data at each stage of the process, a 
manufacturer can avoid duplication by organising and stor¬ 
ing in a computer,information such as the geometry and 
dimensions of parts, parts numbers, parts lists, manufactur¬ 
ing resources, assembly procedures, scheduling inventory 
aod inspection results. 

A good example of a large, complex and successful data 
base is the Boeing Commercial Airplane Company’s CAD/ 
C1M integrated information network (C1IN). Boeing uses 
CUN for the design, development, and manufacture of air¬ 
craft; the new Boeing 757 and 767 j£ts are just two of the 
products that have benefited from CUN. 

However, manufacturing engineers know they've barely 
scratched the surface in applying computers to the manufac¬ 
turing enterprise. Even today, the most highly automated 
manufacturing operations still require human intervention. 
In Toshiba Tungaloy’s Kanwasaki plant, lathes and grinders 
operate unattended through the night shift, but toots are 
examined for wear prior to leaving the machine unattended. 
But then, during operation, a broken or worn tool causes 
automatic shutdown of the machine. The ideal system in 
such cases would be a self-correcting machine tool, a concept 
under study by the National Bureau of Standards, USA. 
Artificial intelligence techniques are also being introduced in 
automated manufacturing for taking into account unex¬ 
pected events, such as tool breakage or a robot gripper 
dropping a part. 

After a product is designed, an intermediate step, viz., 
planning of the production process, is required before it can 
be manufactured. Traditionally, production decisions have 
been made on the factory floor based on trial-and-error 
experience. But in today's computer age, a strong movement 
is underway to let the computer decide. 

Until recently, companies relied on skilled machinists to 
make final and detailed decisions that determine the 
pi-oduction process. But with the growth of numerically 


controlled (NC) machine tools, these critical decisions must 
be made in advance by NC progiammers and planners who 
often have little production-machining experience and 
hence do not understand f ully the effects of then decisions. 
Thus, today's tooling and machining techniques olten have 
serious shortcomings. 

A computer-aided production process; planning (CAP!*) 
system is the vehicle to perform this task. But the key to the 
effectiveness of CAPP is adaptability. The system must be 
able to adapt to changes in the production process as. for 
example, new machine tool capability and tooling or 
changes in technology. 

Ihe two basic aspects of planning a machining operation 
are macroplanning and microplanning. Inmacroplanning.a 
specific sequence of operations on preferred and alternative 
machine tools is selected. In microplanning, the details of 
each process operation are selected. For machining opera¬ 
tions, this involves the choice of cutting tools, cutting 
sequence and depth of the cut, cutting speed, rate at which 
the part is fed against the tool, lubricating fluid, and replace¬ 
ment of worn tools. 

FMS systems 

As discussed earlier, full systems of computer-integrated 
automation do not exist yet. But, microcosms of atleast a 
portion of such systems are now operating in the form of 
flexible manufacturing systems (FMS). Such systems gener¬ 
ally consist of groups of machine tools served by automated 
tool-and-workpiece transport and handling equipment, all 
operating under integrated hierarchical computer control to 
produce broad families of machined parts, fhe results 
already obtained from these systems indicate that full 
computer-integrated automation is feasible. 

Simulating a FMS on a computer before the system is 
built saves the cost of trial-and-errorexperimentation. Since 
the cost of changing a FMS is often measured in hundreds of 
thousands of dollars or even millions, and since such 
changes are possible because firm design rules have not yet 
been established for any FMS, computer simulation can pay 
for itself many times over. Moreover, simulation can also 
help improve a functioning FMS and alternatives can be 
tried without shutting the system. 

I he FMS now operating at Messerschmitt-Bolknow- 
Blohm (MBB) in Augsburg, West Germany, is one of the 
most sophisticated in the world today. At Augsburg, MBB 
builds the center section—the wing box and its related 
structure - for the swing-wing Tornado fighter plane. Ten 
Tornados are being produced every month. 

Robotics 

In all the industrialised countries, the simpler applications 
of CIM, such as stand-alone robots, have been expanding 
much more rapidly than the bigger and much more complex 
FMS units. 

Computer-controlled robots can now assemble up to 15 
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components per minute on printed circuit boards with 25 
micrometer precision. The robot with four servo motors is 
capable of handling standard as well as non-standard 
components. 

Robotics will clearly play a greater role in future 
automation -this despite it's being called, among other 
things, “a passive, stupid machine that deteriorates rapidly 
under load." 

Meanwhile, robots are proliferating in heavier industries 
such as automobile manufacturing. Volkwagen plants in 
West Germany, for example, had 950 robots as of mid-1983, 
with more than twice that number expected to operate there 
by 1990. 

Sweden is probably the most active of the Western Euro¬ 
pean countries in CIM, because the virtual elimination of 
night-shift work in that country has put a high premium on 
the development of unmanned third shifts. By comparison, 
in Italy, which has a much larger economy, only about a 
third as many robots as in Sweden are used. They are con¬ 
centrated almost exclusively in three companies: Fiat, Oli¬ 
vetti, and Alfa-Romeo. Robbt use in Britain is even more 
limited. 

Automated factories 

The USA, Japan or West Germany may in the near future 
build totally automated factories with the assistance of CIM 
technology and integration of CAD and CAPP with robot¬ 
ics. Products manufactured in such factories will be of con¬ 
sistently good quality, can be produced faster, and will be 
much cheaper. These will benefit the manufacturers as also 
the industry automation suppliers. There is a vast market for 
equipment and computer technology catering for com¬ 
pletely automatic plants, in the USA alone in the next 
decade it may hit the $ 100 billion mark. 

Manufacturers having partly automated factories are 
keen on linking the islands of automation. They are persuadr 
ing industry automation suppliers to provide interfaces and 
to come up with system integration standards. With such 
standards being formulated, it is projected that by 1998 the 
shop-floor CIM is likely to be fairly common in General 
Motdrs, USA. 

Rapid progress in the development of CIM in all industri¬ 
alised countries will almost certainly lead to the construction 
of a prototype of a fully automated factory sometime in the 
next lew years. CIM is to make possible not the factory of 
the future or the office of the future but rather the business of 
the future. 

CAM systems 

Establishment quality control methods, long considered a 
bottle-neck in production, arc yielding to fundamentally 
new, automatic methods. These new methods are giving 
valuable feedback to the machining and assembly processes, 
just as automatic quality control has done in the chemical 
industry. 


Quality control used to mean statistical sampling—chiefly 
manual inspection and testing. This ensures average product 
quality but does not by iself seperate good units from defec¬ 
tive units. At the same time manual inspection is slow and 
monotonous. 

The new technologies -computer-aided inspection and 
computer-aided testing use computers in conjunction with 
advanced sensor techniques. Probably the most exciting of 
the new sensor technologies is machine vision, in which 
computer systems process and interpret the image data. 
Quality control methods, of course, include both inspection 
and testing and both of these involve measurements. 

Inspection and testing 

inspection refers to the measuring of manufactured part 
in relation to its design sepecifications such as checking the 
dimensions of the part against an engineering drawing with a 
micrometer or a go/no-go guage. Inspections are made on 
incoming raw materials, in-process parts, and completed 
products. Through testing, the function and performance of 
the product can be found out. For example, final testing 
before shipment to a customer, environmental testing, and 
fatigue testing will give the performance characteristics of 
the product in different situations. 

Inspection can be contact or non-contact. In contact 
inspection, a manufacturer may use automatic coordinate 
measurement. A computer-controlled machine holds the 
part in a known position while it moves a sensing probe, 
determining the position of the part’s surface when the probe 
makes contact. The coordinate-measuring machine operates 
like a numerically-controlled machine. It can be pro¬ 
grammed to carry out a sequence of inspection operations in 
a small fraction of the time required for manual inspection. 

However, it is in non-contact inspection that automatic 
methods improve productivity the most. Measuring or gaug¬ 
ing a part without making physical contact with it allows 
higher rates of inspection than contact methods, avoids the 
need to reposition the part, and eliminates wear on mechani¬ 
cal probes. Here machihe vision is the most important tech¬ 
nology. With an untiring eye, a computer-guided vision 
system can inspect a complex circuit pattern forflaws. Other 
non-contact inspection methods are based on electric fields 
(reluctance, capacitance and eddy current), ultrasonics, and 
radiation. 

Non-contact inspection can be done at rates comparable 
to production rates. So, it is feasible to integrated the inspec¬ 
tions into the manufacturing process. Moreover, inspection 
can be done on a 100 per cent basis rather than the tradi¬ 
tional statistical sampling approach. Product defects can be 
corrected as they occur. 

With 100 per cent on-line inspection, computerisation 
automatic feedback control can compensate for process 
errors and allow parts to be made much closer to the min¬ 
imal design,specifications, rather than merely within toler¬ 
ance. The computer can identify not only out-of-tolerance 
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conditions, but can also analyse trends in quality during 
production. 

Automatic test equipment 

The computers can either be built into the measuring 
instruments themselves or the instruments can be interfaced 
with the computers or with calculators through bus- 
connected systems for computer-aided measurements 
(CAM). 

A dominant trend in bench test equipment in recent years 
has been greater processing and analysing of data by the 
instruments themselves. Oscilloscopes, logic analysers, 
waveform analysers, and the like incorporate microproces¬ 
sors with built-in software for displaying graphics of the 
measurements. Many of the instruments also have highly 
accurate cathode-ray tubes with better resolution and image 
placement and complex keyboards for entering data and for 
programming. 

At the same time, automated test equipment (ATE) 
designed for very large scale integrated (VLSI) circuits con¬ 
tinues to be the focus of increasing competition. As lCs 
become more complex and are endowed with more func¬ 
tions, the preparation of test programs becomes a problem 
of greater importance. Test programs may be divided into 
testing patterns and main programs. Most test patterns in 
use today for gate arrays and random logic ICs use auto¬ 
matic generation through CAD systems. Here, interface 
software for connecting the CAD system with the testing 
systems becomes necessary. Testing patterns for memory 
ICs are based on algorithmic patterns, and while there are 
not an overwhelming number of steps, simulations are 
nevertheless necessary for humans to construct such 
patterns. 

The role of the VLSI chip designer and the test engineer 
overlap as greater circuit complexity makes early planning 
an important part of test strategy. ATE, introduced during 
last few years, makes testing more efficient by generating test 
programs from data used during design of VLSI chips. 

ATE manufacturers are emphasising the use of computers 
to correlate data on LSIs/ VLSIs obtained during many 
stages of manufacturing. One such system is Tracs, a soft¬ 
ware developed by GenRad Inc. of Concord, Massachusetts. 
Tracs (test and repair analysis and control system) collects 
the data generated during component (LSI/ VLSI), printed- 
circuit-board, and system testing, along with information 
about where and when each unit was manufactured or 
assembled. If a part fails at any point during manufacturing, 
the failure can be correlated with other failures to determine 
weak points in the manufacturing process. The system also 
collects data from field engineers and technicians, who enter 
their information into a computer by using a touch-screen 
with menu formats. Thus faulty products that elude screen¬ 
ing during manufacturing can still be used to provide addi- 
tional data about the manufacturing process. 

improvements on in-circuit ^ tested centered on greater 

MARCH 1986 


automation and, again, higher speed and pin counts. For 
example, Marconi Instruments Incorporated's system 80. a 
circuit-card test station, has new features aimed at reducing 
repair time for faulty boards. With the Model 1924 repaii 
station, an option for the system 80, detected faults are 
transmitted to the repair station and stored on a disk. When 
the circuit board is taken to the station, the disk data ts used 
in a computer graphics display to produce a colour drawing 
of the trace card. The faulty component is highlighted in a 
contrasting colour. This eliminates the need for an operator 
to search out the component from a fault list. 

The testing of VLSI circuits is becoming complicated as 
the chips themselves grow beyond 250 pins and increase in 
speed to over 40 MHz. In addition, the greater acceptance of 
level-sensitive scan design (LSSD) and other technologies by 
test engineers has placed new demands on VLSI circuit 
testers. With such techniques, testers must do more calcula¬ 
tions than before. Consequently, the testers themselves are 
undergoing a transformation in architecture to accommo¬ 
date these new techniques. The manufacturers of then testers 
disagree, however, about what architechture is appropriate. 
Testers introduced last year by several companies offer 
diverse tester architectures. 

Large systems 

in large testing systems host computeis arc connected 
with testing systems or to each other. Host computers arc 
also connected with more powerful computing systems. 
Often, one host is connected with eight to sixteen testing 
systems. Connection ol different kinds of testing systems, 
such as for testing LSIs/ VLSIs, memories and linear ICs, is 
also possible. 

The connection of host computers in the same plant is 
achieved by constructing a local area network (LAN) 
employing optical communications. lo connect plants in 
rural areas of Japan, general public communication circuits 
and leased circuits are used lor data transmission. Linking of 
overseas plants with hosts for data transfer, on the other 
hand, is accomplished by satellite communication. 

The high speed of LANs, which transmit serial data at 
about 10 million bits per second, makes them and the com¬ 
puter systems connected to them difficult to test with equip¬ 
ment not designed specifically for that purpose. The 
problem involves not only capturing serial data, but also 
sorting through network traffic and extracting from it the 
data relevant to the test. The engineer must deal with the 
data not as a stream of ones and zeros, but as packets of data, 
each with a source, a destination and content. Identifying 
those packets in a stream of bits requires latching the bits 
into a high speed semiconductor memory and using combi¬ 
natorial logic to decode the network protocol. Protocol 
varies for each network, and general-purpose equipment can 
be reprogrammed to interpret different protocols. 

Although equipment for testing networks is available, 
most of it responds too slowly to analyse the data. Many 
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general-purpose testers have serial ports for capturing data 
and microprocessors for interpreting network protocol, but 
they can only sample portions of the network traffic, allow¬ 
ing the rest to pass by. Though testing a network often 
involves examining a small slice ol the traitic, that slice must 
be picked out selectively, not arbitrarily. 

Advantages of CAM systems 

CAM systems are preferred because of inherent enhanced 
accuracy, quick testing with larger through put, possibility 
of on-line control in the fabrication line and lastly, the 
manipulation of relevant data for many useful visual checks 
on the performance. Measured and relevant data can be 
stored in the computer memory for future use also. 

Computer assisted and controlled services 

Communication, control, maintenance and servicing are 
some of other fields where computers have made inroads. 
Some examples are given below: 

Computer-aided aircraft servicing. The world's first com¬ 
puter controlled de-icing system for aircraft, capable of 
de-icing automatically the entire body of an aircraft in one 
minute (compared to half-an-hour required to manually 
de-ice just the wings), went into service at Kallax airport 
outside Lulea, Sweden, in November, 1984. 

The system consists of an over-head gate with 172 jets for 
spraying the upper surface of an aircraft with de-icing fluid 
as it taxis out to the runway for take off. The amount of 
chemical required is precisely calculated by the computer, in 
part based on up-to-the minute wheather information. 
Another important part of the system is the surface over 
which the aircraft passes. This surface is pitched so that the 
de-icing liquid running off the plane can be collected and 
recycled, a feature that is both economically and environ¬ 
mentally advantageous. 

Most important, the new System overcomes the biggest 
drawback inherent in the existing method of manual de¬ 
icing the fact that the ice formation takes place on the 
wings before the process of de-icing the entire aircraft is been 
completed. 

Conceived five years ago by Kjell-Eric Magnusson, an 
SAS efficiency engineer, the new de-icing system was pro¬ 
duced at a cost in excess ol $ 1,600,000 as the result of a 
large-scale cooperative effort involving several leading 
Swedish companies including ASEA and Alfa-Laval, and 
master-minded by innovation of Thomas Nilsson. 

Thomas Nilsson estimates there are some 600 airports 
around the world where the system should be of interest, 
particularly those where frozen rain is a problem. 

Computer-aided instruction. The lure ol computer-aided 
instruction (CA1) is once again felt by those who have main¬ 
tained their interest in this problem-ridden educational tool 
Jggjieve that advances in the technology will give it 
iP^IPr chance. In the late 1960s, it was supposedly going to 
I^MUftionise the learninjg process, the best teachers were 


going to write ‘courseware' (interactive educational compu¬ 
ter programs) that would be nationally distributed. Students 
would learn rapidly and efficiently. 

Program logic for automated teaching operations 
(PLATO) is by far the largest general-purpose CA1 installa¬ 
tion in America. PL A LO is both an interactive network for 
delivering CA1, and via its programme language, a means of 
lesson writing. Some 16,000 hours of CAl-related material 
have been created for PLATO, of which about 4000 hours 
are used regularly lor CA1 and about 500-800 thousand 
hours for writing. 

Computer-aided sleuthing. Computers, used for years by 
law-enforcement agencies to maintain crime statistics, are 
assuming new roles as important aids in solving crimes. 
Using computerised fingerprint files police officers in some 
countries can now get positive identification and the crimi¬ 
nal record of a suspect within a few hours of arrest. Elec¬ 
tronic data banks are providing fast identification of 
thousands of substances by their spectroscopic‘fingerprints* 
and prosecutors are beginning to use computers to correlate 
evidence in complex cases to obtain instant briefings in 
preparing to cross examine witnesses. Also, computers are 
now doing previously manual or partly automated tasks 
such as fingerprint-file searching, faster and more accurately 
than could be done by humans. 

New computer-based tools, such as voiceprint identifica¬ 
tion, are also coming into limited use. However, although 
computers can now give police lists of possible suspects and 
confirm or deny hypotheses through analysis of physical 
evidence, the task of finding the guilty and proving their guilt 
remains highly subjective, and this is likely to,prevail in the 
foreseeable future. 

Computer-aided exploration. Large-scale incursion of 
computer technology has made substantial progress possible 
in oil exploration and drilling by economising the cost, 
enhancing the efficiency of operations, optimising processes 
and systems, planning and production patterns and sche¬ 
dules. The use of variety of latest computers like IBM 
370/45, VAX 11 / 780, CYBER 800 has already changed the 
performance efficiency of India's main exploration agencies 
like ONGC and Oil India. 

Effects of computer aids 

Automation seems inevitable. Even if it had no social 
value, competitors would exploit it to gain an economic 
edge. On the other hand, its proponents say it will raise the 
general standard of living and they note its ability to release 
workers from monotonous jobs for more creative or intellec¬ 
tual employment. Even so, workers have beeiuinderstanda- 
bly uneasy when faced with displacedtent by a piece of 
machinery that operates itself. 

The replacement of human labour with robots and other 
machine-labour in batch manufacturing is taking hold, but 
the resulting social effects have yet to receive detailed study. 

On the one hand, such machine-labour offers potential 
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benefits to workers, including more interesting jobs and 
increased responsibility. For engineers and planners, com¬ 
puters make information more accessible. Many argue that 
society as a whole will benefit from higher productivity and 
economic prosperity brought on by more automation while 
on the other, some workers have lost their jobs. Those who 
cannot or will not learn new skills are having problems 
adapting to the new work places. Some observers say a rift is 
developing between technically capable and incapable 
workers. And some engineering managers fear that 
designers communicating through computer terminals 
instead of personal conversation will be less innovative. 

The effects of automation on world employment over a 
long time are being hotly debated by government groups, 
professors, industry executives and unions. Some say robot¬ 
ics and flexible automation will create more jobs than they 
eliminate; others see automation leading to increased pro¬ 
ductivity and economic well being. Pessimists contend that 
since society naturally distributes wealth unevenly, the gulf 
between rich and poor will widen as more and more jobs in 
the lower strata are eliminated by computer-driven 
machines. 

“A major net replacement of people by robots in the work 
force surely will not occur” in the next decade or so, the 
National Science Foundation of the USA reported. "In fact, 
more jobs may be created than eliminated, as has been the 
case with other forms of automation.” 

Robots have the potential to eliminate two million jobs in 
the metal working industry of the USA by 1990, according to 
Robert Ayres and Steven Miller, professors in robotics 
applications and social implications at Carnegie-Mellon 
University in Pittsburgh, Pa. The authors project that half- 
a-million jobs will open up because ol industrial expansion. 

Although computer-driven automation gives the worker 
more responsibility and autonomy, it also gives him less 
control over the process he is tending. The loss of a sense of 
control can make jobs as mahine tenders undesirable, 
according to Robert T. Lund, a senior research associate at 
the Centre for Policy Alternatives, Cambridge, Massachu¬ 
setts, USA. And since computers give managers easy access 
to data, many workers are reportedly anxious about their 
performance being monitored, he said. 

Thus, while the unattended factory seems an unrealistic 
dream, the need for social adjustments to the industrial 
world's advance towards fully automated enterprises is very 
real. 

When a fully automated, a plant can to produce compo¬ 
nents weighing upto 500 Kg and measuring 1 m in any 
dimension. About 10 technicians will be needed to supervise 
production. But the plant will have output similar to that of 
a conventional factory employing 700 workers. 

Conclusions 

The output of a manufacturing unit is inevitably accom¬ 
panied by a flow of information. It is this flow that is being 


computerised and used to tie designing, machining and 
forming operations, testing and inspection and marketing 
together as an efficient, flexible and productive whole. 

Computer technology has helped man to user in an era of 
socioeconomic progress by speeding up the qualitative and 
quantitative expansion of all production and management 
sectors. There is no production sector, including agriculture, 
which is not reliant on it for its progress and where the 
impact of its use is insignilicant. 

With the integration of computers with audio and video 
systems, the machine and man inter-changeability has 
become a reality. Now, computers can listen, talk, see and 
think, though still in a limited sense. Iherefore, some of the 
tasks which were being performed by a man are now being 
handled more effectively by CAD-C1M-CAM systems. 
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Transducer including Linearization\ 
(Output current or voltage) 




Description anti Advantages 

PROMPT UNI is a temperature convener with high accuracy 
for Pr-mststance sensors, including linearization of the sen¬ 
sor charactensttc face. DIN 43760). 

Different possibilities concerning output signal and power 
supply 

Lay-out as a miniature thick film hybrid module, molded in 
epoxy case, 

The module needs no external components, only power 
supply and Pi sensor input signal. 

The zero point and the measuring range era continuously 
ad/ostabte by means of two precision trimmer poten ■ 
ttometers, incorporated In the module 


Dimensions 
40x20 *8,5 mm 
Weight 12 a 
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H.V. Probe 
25 KV DC 
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Model YX-380 TR Deluxe 
Multimeter 

20Kn/V DC .8 Kj i/V AC 

SANWA-INDIA 
produces sophisticated 
electronic instruments (or 
precision testing. 
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PRECISION INSTRUMENTS 
For further details : 

ATLAS RADIO A ELECTRONIC INDUSTRY PVT. LTD. 

6Z QtDC Industrial Estate. Naroda - 362 330. Aftmedabad 



Model ST-3 Tong Tester 
(pocket site) 
0-60A AC.O-SOOV AC 
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MSTAPftlHT SAY TRANSFER 

This Instaprint Dry Transfer comes In three 
sizes viz A4 A6 and strips end is manufac¬ 
tured in collaboration with the pioneers of 
letraset of the UK A4 Is 297 * 210 mm A6 is 
100 * 150 mm and strips 30 « 210 mm in 
dimension In the standard sheets upper 
case lower case and numerals are manufac¬ 
tured for A4 and A6 sizes and m strips capitals 
A-Z and numerals 0-9 right from 2 mm onw¬ 
ards to 2 54 cm are offered 
Contact Wood Stock Inc 31/32 Kamadhanu 
Annexe M G Road Trinity Circle Bangalore 
560008 


INK SAC 

This new Ink Sac SI-AE-001 is an import sub¬ 
stitute suitable for imported instruments 
using ink sacs It has very good siphon 
system-operated ink container plastic tube 15 
cm long which can be varied as per custo¬ 
mer s specification Diameter of the tube can 
also be varied as per customer s choice Avail¬ 
able with inks of red blue wolet, orange, 
green and brown colours precision recording 
inks Ink sac can also be supplied as per spec¬ 
ification All ink sacs supplied are centrally 
sealed 



INK SAC 

Ink Pads suitable for GE model No HG- 
5000 are also manufactured as per original 
GE ink pads These pads are made from best 
quality soft wooden felt which can absorb 
good quantity of pad >nkfe Suitable pad inks 
can also be supplied along with pads 
Contact ArOra Enterprises 901 Sheth 
Chamber a Marimata Street, Raimhal Road, 
Vadodara 990001 


DATAKKRER 

This Datalogger is suitable for venous 
parameters viz temperature, voltage, eur- 
fent, pressure, frequency. pH, conductivity, 
The basic instrument is suitable for 24 
it which can be emended further. The die- 
of dm*, Channel and signal hi provided 
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DATALOGGER 

interval The time has reset fast net slow and 
hold facilities The equipment is engineered 
to optimise circuit peiformance in the most 
demanding research and industrial 
applications 

Input is compatible with various sensors 
and signal can be scaled to various engineer 
mg units The Signals of various channels are 
printed with respect to time in the form of 
digital printout ‘ 

Contact Century Instruments Pvt Ltd SC O 
280 1st Floor Sector 3S-D Chandigarh 
160036 


MODULAR RECTIFIER IRIDOE 

This Modular Rectifier Bridge weighing about 
21 gm is made from the silicon wafer state so 
that the user is assured that only choice qual¬ 
ity materials are ised This four-terminal 
device is built m a full matal body having each 
polarity embosaed thereon The fast-on far 
mlnation is also suitable lor wire wrapping or 
soldering Superior quality female push-on 
terminals are available on request 
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modular Mcnme* mmmk 

The module is available m 5,10,25 and 05 
amps (average resistive load current) ratings 
ter RMS input voltage up to 420 vflws with 
2500V isolation Since current Minting 
graphs aregtaan okmg with pmoaf AjMsigoft 
graphs, usar has no probtem in daoratna on 
choice of ’fraa-air’ or ‘chactia or IMMmH**; 


mounting A single 3/18 bolt-nut washer 
Completes the mounting in any location 
Contact Solid State Electronics Co Pvt Ltd 
Plot No 9/123 Merol Co operative Indl Est 
ate, P O Box No 7432 J B Nagai Post Bom 
bay 400069 

MODULAR COMPUTER 

This Modular Computer is a fully configured 
microcomputer complete with two 13cm 
floppy drives A video monitoi along with key¬ 
board is all that is required to complete the 
system This is available in a standard 47 5cm 
rack with all Eurobus boaids A printer of 
required capacity and specification can be 
connected to the rack 


MOD USAS COMPUTER 

The unique feature of this system is addt 
tfonal three slots for user-defined expansion 
such as program development and debug¬ 
ging It can also be configured as a target 
system by using necessary modules such as 
processor module I/O module and memory 
module 

Contact Arun Electronics Pvt Ltd B/126 126 
Ansa Industrial Estate Saki VtharRoad Bom 
bey 400072 


ROUND NIK CARTRIDOE 

This latest ink cartridge Is an import substi¬ 
tute to USA s Hagon recorder cartndge The 
dimensions exactly match the original ink 
cartndge It can be supplied with slow-drying 












inks of red. green, blue, black, violet, orange 
and brown colours. The cartridge is made 
from virgin low-density polythylene. The Ink 
used does not contain any acid or alkali and 
is harmless to pen tips. 

Another cartridge suitable for the kents 
recorder is also available. This ink-filled car¬ 
tridge can be supplied with red, green, blue, 
black, violet, orange and yellow colour inks 
The cartridge is made from best quality, low- 
density polythylene The dimensions of the 
cartridge are 28.3 mm * 22 8 mm "58 mm. 
Contact. Suvichem Inks, 1064 Shahbad, 
Bareilly 243003. 


COMPACT PRINTER 

A&D Company, Japan is introducing an 
innovative low-cost thermal dot-matrix prin¬ 
ter to match its line of weighing indicators and 
balances. With dimensions of only 94 > 160 * 
34 mm this ultra-compact printer has a sur¬ 
prising number ot features for such a small 
and low-priced unit 



COMPACT PRINTER 

The AD-8116 can print weight, net weight, 
gross weight and tare weight to a maximum of 
seven digits. When used with counting balan¬ 
ces it also prints quantity, piece weight and 
accumulated quantity In addition, the AD- 
8116 is equipped with a statistical function 
which when activated prints number ot data, 
accumulated total data, maximum among 
data, minimum among data, average of data 
and standard deviation. An automatic print 
function prints data when the unit receives an 
external print command Otherwise, data is 
printed whenever the print button is pressed. 

It prints 2mm high characters on thermal 
roll paper at about one line per second with 16 
characters to the line Font is 5 * 7 dots. It uses 
an RS-232C interface mode 
Contact- Universal Biochemicals, Enzyme 
House, 6 Sathya Sayee Nagar, Madurai 
625003 


HYBRID DATA ACQUISITION AMPLIFIER 

Analog Devices Inc., has introduced a hybrid 
data acquisition front end for applications 
requiring amplification and acquisition of 
wide dynamic range signals. Offering 12-bit 
performance, the AD36t> combines a 
programmable-gain instrumentation ampii- 
Btf (PGIA) and a track-and-hold (T/H) ampli- 
l«ii>n te package. The hybrid makes use 
[Devices' proprietary 1C technology 
y i chip count and enhance perfor- 



HYSRID data acquisition amplifier 
mance. Its low-noise Instrumentation ampli¬ 
fier delivers 0.2 V peak-to-peak input noise, 
lower than any other PGIA available. The abil¬ 
ity to replace four to 12 discrete ICs with the 
AD365 speeds design time; and the small 16- 
pin metal DIP saves valuable board space in 
portable instrumentation and on analogue 
I/O boards. 

It offers a differential input stage whose 
minimum 90dB common mode rejection 
allows amplification of low-level transducer 
signals in the presence of common mode 
noise. The PGIA has four digitally program¬ 
mable gains of 1,10,100 and 500. The ability 
to dynamically change gains permits the 
AD365 to condition both high- and low-level 
signals in multi-channel systems. 

Contact: C.H. Krishnan & Associates Private 
Limited, Kamal Theatre Building, Safdarjung 
Enclave, New Delhi 110029. 


FILTERS 

The variety ot RFI and EMI Filters manufac¬ 
tured by Belling Lee cater for interference in a 
very wide frequency spectrum of 10 kHz to 10 
GHz and are suitable for electrical and elec¬ 
tronic equipments, instruments and compu-. 
ters. These filters are suitable for DC, AC 



single-phase and three-phase equipments 
with current handling capacity to the extent of 
800A. 

Contact: Echbee Corporation, 5th Floor, 
Kamer Bldg, 38 Cawasji Patel St, Bombay 
400001. 


INFRASOUND AND ULTRASOUND 
FILTER SET 

This new tnfrasound and Ultrasound Filte 
Set, Type 1627, from Bruel and Kjaer is 
intended primarily for use with the new modu¬ 
lar precision sound level meter. Its six filter 
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INFRASOUND ANO ULTRASOUND FILTERSET 

networks include G1 and G2 which allow 
infrasound measurements in accordance 
with ISO/DIS 7196. 

Measurements of audible sound in the pres¬ 
ence of ultrasonic noise are possible with fil¬ 
ter network U (audio). The other filter 
networks are: U1, a proposed weighting 
which approximates the sensory perception 
of ultrasound; Ultra, a 12.5kHz high pass fil¬ 
ter; and Infra, a 20Hz low pass filter. The filter 
set also has a linear setting. Included with the 
filter set is a special microphone adaptor 
which extends the useful low frequency range 
of the standard 1.27 cm microphone to below 
1Hz. 

Contact: Jost's Engineering Company Ltd, 60 
Sir Phirozeshah Mehta Road, Bombay 
400001. 


PORTABLE DEVELOPMENT SYSTEM 

This PDS-1 Portable Microcomputer Devel¬ 
opment system is designed to support the 
well proven 1802 series 8-blt industrial CMOS 
microprocessor, Featuring an all CMOS 
design, and operating from built-in recharge¬ 
able nickel cadmium battery, it is truly porta¬ 
ble. During use, it opens like a hand-held 
diary, with a 56-key silicon rubber ASCII key- 





FORT ABLE DEVELOPMENT SYSTEM 
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board on on# side end the CPU board with a 
16-character alphanumeric one-line LCD dis¬ 
play on the other. 

The PDS-1 has 8 kilobytes of firmware to 
aid the user in both hardware and software 
development. These resident ROM-based 
programs are: Utility, Editor, Assembler, and 
Memo-writer. During power-on, the PDS-1 
initialies'to the Utility mode. 

Contact: Microlrontce Systems Pvt Ltd. 8 
Lorong Bakar Batu, 03-01 Kolam Ayer Indus¬ 
trial Park, Singapore 1334. 


VME BUS SYSTEM 

This VME Bus System with 68k CPU family is 
mounted in a special light metal rack which is 
waterproof and shock-resistant with 47.5 cm 
6HI unit frame. This system is vehicle borne 
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and ideal for use in rough terrain. 

Contact: SPS Technical Electronic Pvt Ltd, 
1S7 Housing Board Colony, Qulbarga 
6851OS, Karnatika. 


MACROMETER 

This Macrometer, introduced by Geo-Hydro 
Inc., USA, is a portable receiver/computer 
that processes radio signals emitted by the 
global positioning system (GPS) satellites 
and computes the geodetic (i.e., x, y and h) 
co-ordlnatet of a point to an accuracy of 2 cm 
in all three coordinates. Station (point) occu¬ 
pation time is 2 hours and computations are 
completed in the field in 20 minutes. 

The equipment operates in all weather con¬ 
ditions and line of sight between points being 
surveyed is not required. In addition to its first 
order geodetic surveying capability, the 
macrometer is relatively insensitive to physi¬ 
cal obstructions and electrical interference 
(e g., buiidirtga, trees and power lines) at the 
point being surveyed. 

its high accuracy is obtained by using the 
radio interferometric method which does not 
require the special satellite code information 
naaded by other GPS instruments. 

Contact: Tothni-Tak International. 267 Kit- 
pauk Garden Boad, Madras 800010. 


WISE 1 COMBINATION 

This Wire 1 Combination of wire de-reeling, 
measuring, outtift04uid colling equipment for 
the preparption of wire, tubing and small 
cdWee ih the electrical and electronic# indus¬ 
try consists of a medium-duty de-reefer, • 
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WIRE 1 COMBINATION 

measuring meter with cutter and stand, and a 
coiling device It can produce accurately 
measured and cut coils of material from bulk 
reels of wire, tubing and small cables. Coils of 
materials containing up to 300 metres may be 
prepared and the combination can accommo¬ 
date wire and cable reels upto a maximum 
diameter of 47 5 cm and weight up to about 20 
kgs. 

The three units that comprise the combina¬ 
tion are ail bench-mounted and easily adjus¬ 
table foi different sizes of material and 
specific applications. 

Contact: The Eraser Company, Inc., P O. Box 
4961/Oliva Drive, Syracuse, New York 13221, 
USA. 


SPOOL HOLDER 

This Model SA-1 Spool-Aid-Spool Holder is 
useful for holding small spools of wire and 
solder used in the electrical and electronics 
industry. The SA-1 accommodates a standard 
2kg reel of solder and simplifies solder dis¬ 
pensing, thus avoiding waste. The unit can 
also hold small reels of wire used in assembly 
operations. 

The base unit is attached to the work sur¬ 
face with four screws, and the reel holder 
slides easily in and out of the base to facilitate 



SPOOL HOLDER 

replenishing of material or location changes, 
it can hold reels up to a maximum width of 7.5 
cm and maximum diameter of (0 cm, with a 
minimum arbor hole diameter of 0.6 cm. 
Contact: Rush Wire Strippers, P.O. Box 4961, 
Townline Road, Syracuse. New York 13221, 
USA. 


TRANSISTOR, CAPACITOR FORMER 

The Model WTCF-A Transistor and Capacitor 


Former is designed lor use in the electronics 
industry by manufacturers of printed circuit 
boards It has adjustable tooling which per¬ 
mits the cutting and forming of radial lead 
TO-5, TO-18 and TO-92 transistors and disc 
capacitors with no tooling change The tool¬ 
ing is adjustable by the turn of a knob at the 
front of the machine 



TRANSISTOR. CAPACITOR FORMER 

It is air-operated by use of a foot switch, 
permitting the operator to load the machine 
with both hands The three leads of the com¬ 
ponents are cut to length and formed with a 
snap-in/stand-otf configuration, all in a single 
operation. This operation ensures correct 
spacing of the component body frem the 
board surface and eliminates the need to 
further trim the component legs on the sol¬ 
dering side of the board Forming eliminates 
the need for costly transistor pads and 
increases production, as components are not 
dislodged during handling, wave soldering, 
etc. 

An adjustable stand enables it to be 
mounted either flat on the work surface or at 
angles up to 45". to eliminate operator fatigue. 
Production rates of up to 7000 pieces per hour 
are possible 

Contact: Wybar Electronics P O. Box 4961, 
Vincent Drive, Syracuse, New York 13221, 
USA. 


SOLIDSTATE RELAY 

This 'J' series Solidstate Relay ensures the 
advantages solidstate relays are meant to 
provide. With innovative design and imple- 
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mentation of advanced semiconductor pro¬ 
cesses. it offers the most advanced line of 
optically coupled solidstate relays available 
today 

This series offers the advantages of logic 
compatibility (TTl/CMOS), zero turn¬ 
on/random turn-on, 2500V AC optoisolation 
and micro-second switching, totally potted to 
minimise the effects of humidity and vibra¬ 
tion It has a capacity to handle up to 40 amps 
and 480V RMS 

Contact: Electronic Relays (India) Pvt Ltd, 
No. 34/1 A, 1st Main Road, Gandhinagar, Ban¬ 
galore 560009 


SOUND-OPERATED MODULE 

The Sound-Operated Switch Module is a 
wireless remote control switch Applications 
Of this novel module are only limited by the 
user's imagination Electrical gadgets can be 
switched on/off from anywhere in the room 
without moving The module is activated 
/deactivated by sound signals like tapping 
feet, snapping fingers or clapping etc One 
clap switches on the gadget while another 
turns It off 


SOUND-OPERATED MODULE 

The module is a sound-sensitive electronic 
switch comprising a main-unit measuring 
only 45 < 51 » 14 mm, condenser microphone 
and relay, suitable for loads up to 500 watts It 
works on 6 volts DC which can be given either 
by foui dry (1.5V) cells 6V battery pack or 
battery eliminator type aid Any electrical 
gadget up to 500 watts, can be connected to 
relay provided with the module. 

The module can be added to any existing 
electrical appliance for its remote control 
operation. It is small enough to be added eas¬ 
ily In the case of existing appliances Contact: 
Elektro World, 48: B Harpal Hagar, Mora- 
dabad 244001. 


PCS CABLE CONNECTOR 

us BQStfpeble Connector is most useful for 
truments manufacturers. The flat 





PCB CABLE CONNECTOR 

connector, made in thermo plastic male pins 
in brass over silver plated and female pins in 
phosphor bronze over silver plated, can take 
up to 5 amps current. It is available from 1 to 7 
pins. 

The male part is put on PCB and female 
pins are provided with the desired length of 
wire (14/36 gauge) which saves the time for 
soldering of the female pins, thus enhancing 
production. 

Contact: Jain Electronics, F-37 Nanddham 
Industrial Estate, Marol Maroshi Road, And- 
heri (E), Bombay 400059. 


NEON LAMP 

Industrial Electronic Engineers Inc., USA, 
introduces this energy-efficient, long life gas- 
discharge lamp for use in electronic displays 
and message centres. The lamp consumes 
only two watts of power but has a light output 
of over 4300 fl (measured on axis). The bright, 
neon-orange light can be read in direct sun¬ 
light, making it ideal in such applications as 
scoreboards and freeway message displays. 
Displays of virtually any size can be created 
when the lamps are installed in bayonet 
sockets mounted on 2.5cm centres. 



NEON LAMP 


In addition to the low power consumption, 
the lamp has a rated life of 20,000 hours, at 
which time light output will have fallen to 
approximately half of original brightness. 
Maintenance is therefore simplified, as it ages 
gradually and predictably unlike conven¬ 
tional incandescent lamps. 

Another advantage of neon hi-bright lamp 
is its rapid turn-on/turn-off time, which elimi¬ 
nates comet-trailing. The result is enhanced 
special effects, such as snimated graphics 
and moving messages. The lamp requites 
155V DC at 13 mA for operation. 1 

Contact: IEE Industrial Products Division, 


7740 Lemona Avenue, Van Nuys, CA, 91405, 
USA. 


TERMINAL BLOCK MARKER 

This Terminal Block Marker is made of elastic 
and stable thermoplastic which is self¬ 
extinguishing and can withstand tempera¬ 
tures up to 85°C. It can either be slid into the 



TERMINAL BLOCK MARKER 

terminal block tag slots before the terminals 
are mounted in the assembly or easily 
pressed home into the slots after terminal 
banks have been built. The tags are pre-cut 
and produced in strip form. 

Contact: Novoilex Cable Care Systems, 7th 
Floor, Block A 14, Chatterjee International 
Centre, 33A Chowrtnghee Road, Calcutta 
700071. 


CUTT-INSTRUMENT 

This CUTT (compensated ultrasonic timer 
technique) Instrument is a solidstate digital 
instrument for measuring travel time and 
wave velocities in solids (including lossy 
media) and is the first one of Its kind. The 
instrument utilises a direct pulse for opening 
an electronic gate from a compensating set of 
no-delay acoustic transducers, and another 
delayed pulser from a second set of acoustic 
transducers to close the gate of an electronic 
timer/counter, displaying the gated interval 
digitally with a high degree of precision. 



CUTT-INSTRUMENT 

The instrument finds a variety, of ippitca- 
tlons in studying the sound wave velocities 
under varying environmental conditions 
relating to the fields of geology, geophysics, 
civil and mining engineering and material 
sciences. " ■ ■■ - T'J 

Contact: Anushya Electronics Pvt Ltd, f-T- 
714/C 13, New Bakaram, Gandhinagar, Hyde-' - 
rabad 500380. 
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book 

Reviews 


The Illustrated 
Dictionary of 
Electronics— 

3rd Edition 

By Rufus P. Turner and Stan Gib- 
tlisco; pubilshad by TAB Books Inc., 
USA; pages 595 (18 cm * 23 cm); soft 
cover; price: US $ 21.95, 

This completely revised, updated and 
enlarged 3rd edition contains over 
27,000 definitions of vital electronics 
terms, acronyms and abbreviations This 
edition is thoroughly updated in the 
sense that more than 2000 new terms 
and definitions, currently in use in mod¬ 
ern electronics practice, have been 
included With a generous dose of 
essential drawings, diagrams and tables, 
the book will be of immense help to both 
professionals and beginners in the fields 
of basic electronics, electricity, com¬ 
munications and computers 
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The 9551C Project Book 

By Robert 4 . Traister; publlahed by 
* TAB Booka |nc. t USA; pages 217 (13 
cm » 21 cm); soft cover, price: US $ 
11.95. 

The 555 timer is one of the most popular 
and versatile ICs on today's market, and 
also one of the least expensive* It's an 
ideal choice for the novice just begin¬ 
ning to work with integrated circuits and 
is so powerful and multifaceted that it is 
also used in the most sophisticated 
industrial frequency counters and 
microcomputers With this well- 
documented project guide, hobbyists 
can begin to use the 555 timer 1C in a 
variety of useful projects that are both 
easy and fun to put together Some of the 
projects included are* a code practice 
oscillator, an electronic test probe, and a 
simple intrusion alarm Also included 
are two power supply projects that 
power the 555 iC circuits without using 
eostiy batteries 

Guidance on basic electronic building 
techniques and the fundamentals or 
electronic measurement aa well as tn- 
ddptn information on the configuration 
add usage characteristics of the 555 
itself are provided. And, of particular 
importance to hobbyists, there are 
tysajitts pn how to obtain electronic com¬ 


ponents and a listing of different manu¬ 
facturers component numbers for the 
555 and the 556 (a dual 5551C in a single 
package) 


Hand Book on Electronic 
Industries 

By Gulshan Kumar; published by 
Small Industry Research Institute, 
Delhi; pages 678 (15 cm » 24 cm); 
hard cover; price: Rs 150. 

Electronics industry is sut. h an essential 
component of the national economy that 
to attain self-realiance calls lor the unim¬ 
peded growth of the electronics indus¬ 
try, particularly the professional 
industry The book under review gives 
information on different kinds of pro¬ 
jects, their market potential financial 
viability, technical aspects and manu¬ 
facturing details to persons wanting to 
start an industry and professionalise in 
the same The book highlights the latest 
manufacturing and assembling tech¬ 
niques circuit diagrams cost analysis, 
market survey and expected return on 
investment of moie than 100 most profit¬ 
able electronics items Addresses of raw 
materials and machinery suppliers and 
manufactuiers are also featured 

- B VR 

Pulse Transformers— 
Design and Fabrication 

By M.A. Nadkarnl and S.R. Bhat, 
publlahed by Tata McGraw-Hill, 
New Delhi; page* 158 (18 cm * 25 
cm); hard covar; price: Rs 27. 

Design engineers in the electronics 
industry and students of electronics and 
electrical engineering will find a lot of 
useful information in this book Various 
design aspects and material properties 
of pulse transformers are considered 
and some practical examples cited to 
help get a dear understanding of the 
subject The book also contains 
mathematical analysis and transformer 
models to provide a foundation for the 
behaviour of pulse transformers in com¬ 
plex circuits Different core materials 
the technology involved during fabrica¬ 
tion, and testing and quality control 
measures are also discussed 
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Manufacturers 

ALFA PRODUCTS COMPANY rOOOOOO 

FF 11 OaJaJ Houw 97 Nahru Place Post Box 4324 S ALFA 
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Tolophono 6B2126 Cable PASAND uUUUUU 



POWER. DIODES 
THYRISTORS 

AUTO DIODES C*$Z*»* 

STACK ASSEMBLIES 1 —’ 

Sol* Distr ibutors 

CHHUSUTTl SRLES 

ASHISH, 6A. Mini Land. Tank Road, Bhandwp fWJ, 

Bombay 400078 Phono SB 18810. SB 11 BBS. 

Cable-SALESABLE. Bombay 78 
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INTEGRATED CIRCUITS 

TTLS, CMOS. LINEAR. 
MOS/LSI 


OPTO ELECTRONIC 
PRODUCTS 


HELICAL 

POTENTIOMETERS 
& DIALS 


MICROPROCESSOR 

DEVICES 


TRIMPOTS AND 
CERMETS 


1C SOCKETS 


WE CAN ALSO OFFER 
Trite*. SCRs, Diodes, Transiatora, 
Tantalum Capacitors, Leds, Crystals etc 


Contact 

SAINI ELECTRONICS 

Puahpadant Nlvaa. First Floor. 3, Chimam Lane. 

Or O anedksmksr Mary, Bombay-400 007 Phone 3SS4B9 
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DC POWER SUPPLIES 


BUILT TO YOUR 
REQUIREMENTS, 
SHIPPED IN JUST 
FOUR WEEKS, 

Save time and effort by having 
Elnova build your Power Supply 
systems for you. Promptly and at 
reasonable cost even when you 
order only ONE. 

Simply list the dc output voltages 
and currents you require, and 
determine the features and 
accessories (meters.controls, 
switches, handles, chassis etc.) to 
be included and mail us your 
specifications. 

We will assign a Model Number to 
your Power System, and quote a 
firm price. If no unusual construction 
or components are specified, we will 
ship your system, completely wired 
and fully tested, four weeks after we 
receive your order. 


Manufactured by: 



ELNOVA PVT LTD. 

41, New Okhla Indl. Complex, 
Phase II, Scheme-Ill 
New Delhi-110 020 

Phone r 637626 
GRAM: “ENOVASSO 

Marketed by: 

DIGITAL PROMOTERS 

108, Sahyog, 58, Nehru Place 
New Delhi-110019. 

Phone: 6437849 
Cable :DIGITEMP 



Lab and OEM 
Power Supplies 
upto 3000 Watts 
in various voltage and 
current ratings. 
Write for our catalogue. 
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Record production of 
*Crown’ TV sets 

The production of Crown TV sets has 
shot up by 80 per cent during 1985— 
from 134 000 TV sets produced In 1984 
to over 238,000 sets in 1985 This way, 
Crown has established itself as India s 
largest selling TV No other Indian TV 
brand has achieved this figure so far 
The popularity of Crown TV sets had 
been Increasing steadily since last few 
years because of the company s policy 
to produce quality goods It will not 
therefore be surprising if the company 
produces over 300,000 sets during 1986 
which it is already targeting for 
Before the end of 1985, more than 
three-fourth of a million Crown sets, 
both black-and-white and colour, had 
been produced So before 1986ends, the 
populstion of Crown TV sets in India 
would exceed one million 

STC’s latest optical link 

STC Telecommunications officially 
handed over a 160km optical fibre link to 
the minister of Petroleum at Loni, near 
Pune on February 1 
The 140 megabits per second single- 
mode optical system Is the first of its kind 
In India and provides a high capacity 
communications link for the Hindustan 
Petroleum Corporation It will be used to 
connect its refinery in Bombay with an 
oil distribution centre near Pune, with 
both manned and remote pumping sta¬ 
tions being connected along the 166km 
pipeline 

Primary use of the system Will be to 
remotely operate equipment within the 
pumping stations, enabling Hindustan 
Petroleum to monitor the status and 
operate motorised valves to control oil 
flow The capacity of the optical system 
wilt enable speech, data and telex facili¬ 
ties also to be included 
A cable containing four single-modi 
fibres was installed in conjunction with 
the toying of the pipeline The cable 
f menufactured by STC is designad for 
direct burial into the ground and uses an 
OlHIf steel armouring to protect theopti- 
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Courteay Siemens, West Germany 
home electronics and reeearch and 
development STC Telecommunications 
to one of the seven management com¬ 
panies and concentrates on designing 
snd manufacturing telephone 
exchanges transmission systems, tele¬ 
phone 2nd industrial Cable, printed cir¬ 
cuit boards, telephones, teleprinters and 
other data, and communications 
terminals 

FM/AM modulation 
meter frem 
EaiUsli Electric 

The English Electric Company India Ud, 
Madras, has pioneered *n automatic 
modulation metar-the first of its kind in 
the country—upkig sweeper tetfdidtogy 

and comprising n§0 " *. 
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of mobile equipment 
Among the special features of the 
instrument are automatic tuning over the 
frequency range 9 to 12 5 MHz and 18 to 
1000 MHz, automatic level control within 
e specified radio frequency level, panel 
lamps to indicate when the radio fre¬ 
quency input is too high or low (leading 
to distortion) The instrument uses high 
technology components like varactor 
diodes, hot earner diodes, honey comb 
fitters, etc for detection of modulation 
Also, measurements can be made on FM 
transmitter of both positiveand negative 
deviations st modulating frequencies of 
SO Hz to 9 kHz On AM transmitter, depth 
measurements up to 95 per cent at mod¬ 
ulating frequencies between 50 Hz and 9 
kHz can b» made at carrier frequencies 
up to 400MHz Ftoakor frough indication 
pan be ateo detected by a twitch 



instruments and introduction of compu¬ 
ters for improving productivity in tea 
industry and manpower development for 
R&D and servicing etc. 

Amtron has desired to purchase kno¬ 
whow for 42 products developed by Har- 
tron at its R&D centres. Hartron has also 
agreed to pass on its experience in the 
field of servicing and maintenance of 
equipment in government institutions 
like hospitals and polytechnics by set¬ 
ting up a servicing centre to cater for the 
state’s Specific requirements. 

Jalex to make 

professional 

connectors 

Jay Electric Wire Corporation Limited 
and Molex International Inc., USA have 
signed a joint venture agreement to 
manufacture a range of professional 
grade electronic connectors. The joint 
venture envisages technical and equal 
financial participation by Molex and Jay, 
and a new company—Jalex Connector 
Systems Limited—has already been 
incorporated to implement this project 
which is expected to go on stream by the 
later halt of this year. 

Jay Electric organised a seminar on 
application of connectors and modern 
trends in their usage in the electronics 
field The seminar was conducted by Mr 
George Pill, Molex training manager and 
Mr Ivor Redmonde, technical adviser to 
president of Molex Inti Inc. with video 
presentation on February 1 in New Delhi. 
It was a good opportunity for technical 
people to actively interact with these two 
experts, who have been in the connec¬ 
tors field for the past several years. 

Molex is a multinational with 35 plants 
spread over 16 countries of four conti¬ 
nents. It produces over 20,000 items. The 
new Indian factory is being set up in 
Keonics City near Bangalore. 

Pressfit connectors 
from Pasadena 

The Pasadena Group of Companies is 
going to introduce backplanes and 
pressfit connectors for the first time in 
the country. The group has set up exten¬ 
sive and modem facilities for the manu¬ 
facture of these items with US 
collaboration, taking packaging tech¬ 
niques in electronic equipment in India 
to a higher level of sophistication. 

Pressfit is the interface fitting of an 
electrical contact into a PTH of a PCB. 
The result is a gastight corrosion-proof 
tarinection with high reliability. This can 

bllMtCH 1986 


be achieved either by a solid pressfit or 
complaint pressfit, depending upon the 
shape of contact and movement of PTH. 
The advantages of pressfit connectors 
are more apparent on multilayer PCBs 
where soldering is not desirable. 

Magnavision to enter 
capital market 

Magnavision Electronics, an existing 
company, will enter the capital market 
shortly with a paid-up capital of Rs 8 
million. The promoters will contribute Rs 
3.2 million and the balance will be 
offered to the public. 

The amount raised through this public 
issue will be utilised to finance its expan¬ 
sion programme and to meet its long¬ 
term working capital needs. 

The company has entered the busi¬ 
ness of advanced technologies and elec¬ 
tronics. It is now manufacturing 
black-and-white as well as colour TV 
sets and marketing computers and elec¬ 
tronic components. It is also planning to 
manufacture mini and microcomputers 
and electronic PABX. 

The company's turnover for a period 
of 12 months up to the end of 1985 is 
expected to be about Rs 30 million and 
the directors hope to pay a dividend for 
the current year. 

ECIL to make 
supermini computers 

The Electronics Corporation of India 
Limited (ECIL) plans to manufacture 
supermini and mainframe computers in 
the country. While Norsk Data A.S., Nor¬ 
way has been identified as the foreign 
collaborator for the first project, search 
is on for an appropriate collaborator for 
the second. Honeywell Bull of France 
and Control Data of USA are the two 
bidders in the race after shortlisting of 
tenders 

The 32-bit supermini computers to be 
manufactured at ECIL plant in Hyde¬ 
rabad. would have hardware and soft¬ 
ware features for handling scientific, 
business and real-time applications. To 
start with, ECIL will import 20 systems 
from Norsk Data. But in 1986-87 itself, 
ECIL is confident of achieving 50 per 
cent indigenisation and further reducing 
dependence on imported components 
to 30 per cent as early as 1977-88. 

ECIL has crossed the Rs 800 million 
turnover mark in 1985-86 and is 
expected to end the year with a turnover 
between Rs 1000 and Rs 1200 million. 
This would mark a 50 per cent growth 


rate 

The company, plans to invest Rs 800 
million during the seventh Plan period. 
Of this Rs 110 million has been ear¬ 
marked as budgetary allocation for 
1985-86 while ttiat for 1986-87 is Rs 120 
million 

L&T to make EPBAX 

Larsen and Toubro Limited will manu¬ 
facture electronic private automatic 
branch exchanges (EPABX), incorporat¬ 
ing the latest technology, in collabora¬ 
tion with Jeumont Schneider of France 
as reported briefly in the February issue. 
The state-of-the-art technology in these 
EPABX includes time division multiplex 
pulse code modulation (TDM-PCM) and 
pulse amplitude modulation (TDM- 
PAM). These modulation techniques 
enable the system to support a very high 
calling rate as in large industries and 
hotels, and provide high quality of 
speech. 

To be manufactured at L&T’s Mysore 
works, the equipment has many modern 
features such as restrictive direct access 
to trunk lines, call hold and transfer, con¬ 
sultation hold, automatic call-back on 
busy or free extension, three-way confe¬ 
rencing and third party override—all fea¬ 
tures available to users even with 
existing rotary dial telephones Abbre¬ 
viated dialling, memory and last number 
redial are some additional facilities 
offered with pushbutton instruments. 

Connections are made by digital 
switching using highly integrated 
memory circuits. This ensures much 
larger traffic capacity. Diagnostic capa¬ 
bility up to card level is built into the 
equipment. These exchanges also have 
facilities for data transmission and for 
interaction with computers. 

GDEL tie-up with Casio 

The Gujarat Data Electronics Limited 
(GDEL) will soon manufacture electro¬ 
nic musical instruments for the first time 
at Gandhinagar, in technical collabora¬ 
tion with Casio of Japan. GDEL is a joint 
sector company set up with a share capi¬ 
tal of Rs 10 million by the state-owned 
Gujarat Communications and Electron¬ 
ics Limited (GCEL) along with an entre¬ 
preneur from Bombay, with the Gujarat 
State Fertilisers Company as co¬ 
promoters. 

The company plans to enter the 
market with three models of instruments 
by May this year. It will also produce two 
models of electronic cash registers 
which will be introduced in the market 
later this year. 
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Figures. 

LICENCES AND LETTERS OF INTENT 

The fallowing licences and letters ol intent were issued to electronics firms under the Industues (Development & Regulation) 

Act, 1951 during the month of October 1985 


Name A Address at tht * 

thde A typo Article 

Quantity per 

Name 4 Add1 055 ut tho 

Date & type 

Article 

Quantity per 

Applicant and tntalii.n at the 

ot licence 


annum 

Applicant and location ol the 

ot licence 


arinuam 

undertaking 




undertaking 




(If 


Mi 

14) 

in 

t?) 


141 

LICENCES 




(India) Lid 

(NA) 

process control 


Ush« Mit roprot;waa Controls l tri 

10 1(1 R5 

Minicomputers and 

Rs 60 million 

14 Delhi-Mathura Road 


application 


105, Chiranjiv t ower 

i‘.n 

microprocessor based 


PO Amarnaqai 




43 Nehru Pl#u»* 


systems including process 

Faridabad 121U03 




Now Dw'iii 1 10014 


control systems 


(Faridabad Dislt-Haryana) 




(I)isli r aiid*.:lao-Haryana) 












Raiasthari Slate Industrial 

8 10 U5 

1 Digital thermometer 


Fiectronu b Corporation r>l India L Id 

h! IU 8*. 

Colour IV 

80 000 nos 

Development 4 Investment 

(NA) 

2 Electronic blood 


Cherlapalli 

isr i 

rutfiivm seta 


Corporation Lid 


pressure unit 


Hyderabad 




Udyog Bhavan. Iiluk Marg 


3 Electronic stethoscope 

! 500.000 sets 

(Distt Rangd HixKJy Andhra Pr.idesh) 




Jaipur 302005 


4 Hoanny aids 








5 Pacemakers 


Kalyani Telet ommnmt ebons & 

10 10 85 

Colour TV receive is 

50,000 rios 



b Artificial stimulator 


Llftc IroriK s Lid 

(NUI 

sets 






Flat No 9 & 10 2 ni 1 1 loor 






8 Digital sail meter 


Priyndar'»han Coop Housing 








Soi inly Koregaori 




Indian Duplicator Co ltd 

8 10 85 

Word processing 

3000 nos 

Rum* 4i 1001 




114 Dr Lai Mohan Bhattacharjee Road 

(NA) 

systems 


llMtt Pune Maharashtra) 




Calcutta 700014 








(Range Reddy Distl-Andhra Pradesh) 




Wipru Inlormal.on 

2' J 10 85 

Minicomputer 

Rs 400 million 





technology Limited 

ibCl 

microprocessor based 

(after expn) 

Mokaster Consultants Pvt Ltd 

10 10 85 

Video telex/teleprinter 

1st yr 1200 nos 

08 Mahatma Gandhi Road 


systems 


506 Ansal Bhavan 

(NU) 


2nd yr 3600 nos 

Bangalore 560001 




16 Kasturba Gandhi Mary 



3rd yr 4800 nos 

(Mysore-Karnataka) 




Now Delhi 110001 



4th yr 6000 nos 





(SEE PZ-Maharashtra) 



5th yr 7200 nos 

l *'t*n & Toubro L Id 

JO to 85 

i Standard/Mmi 

7,500 nos 





1.41 House 

(NU| 

(Floppy Disi" Drives) 


Aptek Computers Pvt Ltd 

11 10 65 

Flectromc type 

2000 nos 

Ballard Estate 


i Dot Matrix Printers 


113 Jolley Maker Chambers 

(NU) 

teleprinters 


Bombay 400038 




No 2. Nariman point 




(Mysore-Kamataka 1 




Bombay 400021 




LETTERS OF INTENT 




(Distt Baroda-Gn,arat) 




Himachal Pradosli Slate 

4 10 85 

1 Direction findo r HF' 

20 nos 

Solid State Devices Indiu 

22 10 85 

Semiconductor devices 

50 million nos 

Development Corporation Ltd 

(NU) 

VH» and UHF and 


b 2 14 Rai Bhavan Road 

(HE) 


(after expn) 

Saiiyrarn Uhawari Khalmi 


accessories 


Hyderabad 500004 




Simla 2 


2 MF-VHI UHt com mu 


(Distt Medak Andhra Pradesh) 




(Bac kward Distt Himachal Pradesh) 


mratron system MN 

Ms JO million 







3 Radio relay 100 to 


V K Sureka 

24 10 85 

Colour TV receiver sets 

50.000 nos 



400 MM/ 

10U nos 

B 2J1, Okhla Industrial Area, F’haae-I 

(NU) 





4 Voice and data 

250 nos 

New Delhi 110029 






recorders arid (-hart 


(Dislt Ghazlabad-Uttar Pradesh) 






displays 








5 Head sets and micro- 

700 nos 

M N Sankara 

24 10 85 

Colour TV receiver sets 

50,000 nos 



phones 


Narayanan SREYAS 

(NU) 





b Lxutors & amplifiers 

250 nos 

Calicut 700011 






ot dll types of HF • 


(Distt Tnvandrum-Keraia) 






UHF VMF and higher 








hand 


Computech International 

29 10 85 

Facsimile transreceiver 

2000 nos 

i 'in a • irti Predosh Slate Ekn trorm s 

4 10 HS 

Flectromc rural 

50 000 lines 

7//24 Ha/ra Road 

(NU) 



» .». ^<<Yient Crvporation l Id 

(Nil 

automatic 


Calcutta 700029 




'•a >m ti Mtiavan hhaiirii 


exchange 


(Backward Area-West Bengal) 








Gujarat Data Products Pvt Ltd 

29 10.85 

Computer peripherals, 

Rs 45 million 





1 Shrmath Complex (4th Floor) 

(NA) 

winchester disc drives 


Noman H Maiwa'a 

4 Ul 85 

Magnetic tape heads 

2 S million nos 

18, S D Road 




26 Mam Road K.t'oa-jani Avenue 

|NU» 



Secunderabad 500003 




Madias 6iX)U2ii 




(Dolt Medak-Andhra Pradesh) 




(Mamas lamr Naum 












Quiarat Data Electronics ltd 

29 10 B5 

Electronic musical 

25,000 nos 

Continental Dovir c inma 11 1 

4 10 85 

Car Stereo players and 

50,000 nos 

C'o Gujarat Communications 4 

(NU) 

instruments excluding 


C-120 Narama Indus!.til Area 

iND. 

radio cum cassette 


Electronics Ltd 


e'ectronic toys 


New Delhi 110028 


players 


Anurag Commercial Centre 




iDistl Ghanabail UHai F/Bdesf 1 




Race Course 








Baroda 390005 




L N Sarat 

4 10 0*) 

Colour T V receiver sets 

50 000 nos 

(Gandhinagar-Gujarat) 




lOt Padam Towor 1 

iNU' 







5 Rajendra Place 




Quiarat Communications & 

2910.8S 

1 PCM mua tetter 

1200 nos 

New Delhi 110006 




Electronics Ltd 

(NA) 

2 'suit locating teeter 

(100 nos aach 

(Backward Dcstt-Raiasthanl 




Anurag Commercial Centre, 


3 PCM cable lest set 

axcept tor 





Baroda 390005 


4. Digital transline 

Instruments maiksd 

Taylor Instrument Company 

4 10 85 

Process simulators for 

20 sysierns 

(Ciandhmagar-Guiarat) 


analyser 

‘with* which 
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<3> 


(V 


i?-) 


(4, 


b Digital psopho- shall be 60 nos 

meter eoi.hj 

6 550MHz usulloscupo 

7 Microwave link analyser* 

8 Pattern genoraioi'error 
detector* 

9 Power rnetei * 

10 Spectrum anplysar* 

11 18GHz frequency 
counter* 

12 Vectorscope wale 
Icirm monitor & other 
similai tost instruments. 


D S Nandu 

5*?. Community Ontre 

East of Kailash 

Now Delhi 11006 r > 

(Distt Gfwinbad Uttar Pradesh) 

20 10 85 
(NU) 

Minicomputer micio 
processor based systems 

Rs 10U million 

Bharat Heavy Llettncals 11(1 
l8-2i’». KdMurba Gandhi Mary 

Now Delhi 110001 
(Rangaloru Karnataka) 

29 10 Bb 
(NA) 

Minicomputer 'micro¬ 
processor based 
programmable systems 

Hs 3fit» million 

Viptron 

16, Bing Road. La|pat Naqar 

Now Delhi 110024 
(Ghaziabad Utlai PradHsh) 

29 10 85 
(NU) 

1 Matrix printers 1250 nui. 

2 Line printers 200 nos 

3 f loppy discs 600 nos 

4 Winchester disc drives 150 nos 

Kerala State Electronics 
Development Corpn Ltd 

Koltron House, Vellayambalam 
Tuvandrum 695033 
(Distt Calicut-Kurala) 

29 10 85 
(NU) 

Colour TV receiver sots 

50,000 nos 

Rajesn Kurnai 

SS Enterprises 

12-A Motil.jl Neft'u 

Regional Engineering College 

Indl Estate 

Allahabad 

(Distt Alfahabad-Uttar Pradesh) 

29 10 85 
(NU) 

Public telephones 
(com operative) 

5000 nos 

Taror. Mohan 

H No 202, Sector 36-A 
Chandigarh 

(Distt Solan-Himachal Pradesh) 

29 10 8b 
(NU) 

Sheet metal components 2400 tonnes 
for electronics and auto¬ 
mobile industries (exclu¬ 
ding components reser¬ 
ved for small scale 
sector) 

M R Narayanan 

Kryomx. Kowdiar 

1 rivandrum 695003 
(Trtvandrum-Kerala) 

3t 10 8b 
(NU) 

1 Microprocessor based Rs SO million 
terminal convenors 
(for protocol convertor 
for linking computer 


terminals etc ) 

? Modems 

3 Daisy wheel printers 

4 in-circuit emulators (for 
microprocessor based 
system development) 

LETTERS OF INTENT CANCELLED 


frame ol Undertaking* Location 

AMPS Electronics 
14, Udadht Tarang 
Junu Tara Road 
Bombay 400054 
(Maharashtra) 

S Kakshmi (KM) 

4, SuiHthn Bagh Road 
New Delhi 110011 
(Uttar Pradesh) 

Kerala State Electronics 
Development Corpn Ltd 
Keltron House. VaHayamtoalam 
Trivandrum 695001 
(Kerala) 

Karnataka State Electronics 
Development Corpn Ltd 
Emlyn Haven'. Race Course Road 
Bangalore 560001 
(Karnataka) 


It date Article 

1 11 83 OTV receiver sets 

(Cancelled) 


28 12 83 CTV receiver sets 
(Cancelled) 


12 8 80 Two-way radio communication 

(Cancelled) and allied equipment 


9478 

(Cancelled) 


Various types ol antennae me! 
accessories 





J. VU.4 w I 

IRMPd s MfJf 


to your friend abroad 

Overseas subscription rates (or some 
countries are given below (or a year 

AIRMAIL ANNUAL SUBSCRIPTION RATES 

Country In IIS L'olUrs In Indian Rupees 


Australia 

35 

410 

Canadd 

41 

430 

f »ancf* 

.15 

410 

riunq Konq 


330 

Japan 

35 

4111 

Konya 

35 

410 

Kuwait 

?H 

330 

NHwzealand 

41 

490 

Pakistan 

19 

220 

Saudi Ai-ihifi 

2H 

330 

Smqnpoip 

?R 

330 

South Korea 

35 

410 

Sit Lanka 

19 

220 

Sweden 

35 

410 

UAF 

38 

130 

UK 

35 

410 

USA 

41 

490 

West Germany 

35 

410 


If you wish to gift copies of Elec¬ 
tronics For You to someone in any 
other country, please check the 
rates with us 

To, 

ELECTRONICS FOR YOU 

605 Siddhartha'. 96 Nehru Place 
New Delhi 110019 

Please airmail copies of Electronics 
For You for next 12 months to. 

Name ..... 

Address -- 


A sum of US$/Rs.is being 

sent payable to EFY Enterprises Pvt 
Ltd by Demand Draft/Cheque/Mo¬ 
ney Order/Cash Official receipt 
acknowledging payment should be 
sent to: 


Name __ 

Address _ 


MARCH 1986 
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MODEL 550 

* Fully Solid Slats Using ICs 

* Ruggedisod, Defence Approved 

* Plug In* For Versatility 

* Wide Band Width. DC-bO MHz 

* High Sensitivity 20 -u V'DIV 

* DC Coupled Z Modulation 

* Rectangular CRT With PDA 

* Built-in Delay Line 

* Delayed Sweep 

* XI0 Magnifier 

* 1 KHz Calibrator 

* Dual Trace 

* 8 x 10 cm 7 Display Area 
_____ 

* SY2A Dual Trace. BmV / cm, Add A Subtracl 
1 mV. cm Cascaded Sensitivity 

* 5Y4 Four Trace 

* 6FC1 Single Trare With 100 MHz Frequency 
Counter 

* BDM1 Single Trace With 3Vj Digit DMM 

* bPS2 Dufai Trace Wilh Triple Power Supply For TTL 
And Op Amp ICs 

* 5Y22 Differential Amplifier For Power Line 
Engineering Applications 

* 5Y7 Low Nome High Sensitivity Differential Amplifier 
(20/u.V/cm) 

* 6X2 Delayed Sweep Single Shut Facility 
*5X1 Standard Tune Base 

* 5CD1 Curve Tracer For Display of Dynamic 
Characteristics of Active Devices 


Choose other Models from the widest range in the 
country Portable fb06/DM, 560/DP) or Laboratory, 
Plug Ins (520 Low Cost DC- 20 MHz. 536 DC 
36 MHr) or Stand Alone (506/ S. 505/D. 610/D. 
515/D. 616/S, 525/D) Band width 5 MHz to 50 MHz 
Single. Dual or Four Traces TV Lino. Frame or Meins 
Trigger. Frequency Counter. Digital Multimeter. 

Power Supply or Curve Tracer Option 


I 

SYSTRONICS g 

MP 1 MHM 89-9? Industrial Area, PO Namda 
dlilMU Ahmedabad 382 330 


UNISTEP 

D.C. STEPPING 
MOTORS 

Permanent Magnet D.C. Stepping 
Motors, two phase bifilar type 
step angle : 1.8 s , steps/Revolution : 200 



★ Speed can bn varied over a wide 
range 0-10,000 steps/sec. 
if Can be programmed in three 

parameters, namely speed, direction 
& no. of steps. 

Available from 3 kg. cm to 60 kg./cm. 
torque in five models. 

UNIQUE SYSTEMS & CONTROLS PVT.IlTO 

A-92/1, NARAINA INDUSTRIAL AREA PHASE-1, 
NEW DELHI-110028. PHONE . 534308 



l6««.8biUonfT0l vyltru 2 S*q 
capacity MJOmmrearh 

NEPTUNE II 7 a*r$ 1 7 bit lontroi sytirm, 

2 SKg capacity, 1120 mm math. 

MENTOR DC wo drtktup moot. B Mt 
control system, JOOgm capacity: 420 mm warn 

Robots programmed from keyboard or hand 
hrtd emulator |model robot) 


Robots may also be taught by ■eadoythr 
nose' method 

t m n Mw wN nw b » 


leadsavanatwe for connection to 88C ZX 
Spectrum. Apple He, f ommodore M and 
VIC 20 

Mon other imcritt are aho eatay uwKMr with 
these robots. 


TECHNOLOGY AND RESEARCH ASSOCIATES 


1 VMOfAV ITXSfcr CALCUTTA.700 081 1N0IA Hi f * • 0|1 ]1M I 


FMQNE 27 I0O1 


ELECTRONICS FOR YOU 














FOR YOUR 
REQUIREMENTS OF 


MMTEDCINCMT KAROS S KITS 


CODE 


MINI, MIDGET 4 
POWER RELAYS 


2 Amps to 30 Amps 

Contact: 

COMPONENTS & DEVICES 
4/25, Vani Housing Society 
Bowenpally P.O. 

Hyderabad 500 011 
Ph: 823694 


Field Failure Relay 



Most wanted critical device by O.E.M. 

Essential protection lor: 

• D.C. Motor Field 

• Solenoids in Machine Tools 

e High speed lifts. And many more applications. 

Featuring: 

e Instant ON/OFF (Better than 2 milliseconds) 
e No external power supply., 

• High immunity to external disturbances. 

• .5 Hertz blackout trip 

© Manufactured, sold and serviced by 

Systems Hardware 
and Components 

E-S, UDYOG SADAN. NO 2. MID C 
ANOHERME). BOM8AY-400 093. 

TR , 032-2133.632-3674 CABLE VIBRATIONS 


tnmrrm i 


i »H700»«. n.un . 

s IWwKMtaMr 

a aiMMiviMr un 

- 3 Band Hudo ft iami m luumg TBA 810 1 C 1 
3 Coana RMo 3 mm, 

8 f M RmMr 

7 MTVmart I Him IV 

8 TatKtnxTVlBSW) 

• B* 7D0 1C Tm ruconk* 

10 TBA 81Q/CA B10 1C Tina rucordar 

11 TBA 6101C Audu AmfiMer 
1? BEL CA 8101C Audo AmpMur 

13 TOA 10101C lOoutu AudoAneUar 
.’i *2 4 S.«“8»«>*m«tTOA?0*0H«d«l.> 
18 BO + POWSWraoAmp wtti wvvuriul pru Amp 
18 7 + iMOannoAnv [TBA BID mod*) 

T7 Phepa 13/B3WPuaarampMar 
18 IWtpa 40W POMT ampMar 
IB Raida40 1 40W Sldrao powar AmpMa, 

BO Ratpa 40 1 40W wnO, umvaraat iiraamr 
Ldft&nght 

?1 30 + 30W atarao AmpUher 1C STK 439 
92 Edwin SOW p ower Amphhar (mono) 

23 90 ♦ SOW totwo or 100W mono power Arv« 

24 TBA 810 with Sms TraMs 6 voi r 4 

25 torso Haad phona AmpMwr 
28 Ph*pe unversel Preamp 1 L/R) 

27 torso HaadpraamplM 741/LM3B2/LM 387 

28 Hi-gom Sorv Hoad pre-amp 

2S VM 3S7 unraorool proomp & lona control atoroo 

30 LM 34S or LM 741 unwonoi pre amp A tone 
control 

31 Aetna tone control and proamp atoroo LM 741 

32 LM 741 tone control wxh boos treble 
& presence (atoroo) 

33 Notes & rumble ftttor (atoroo) 

34 Grebe oquoluor 15 bond ocaroo) 

3ft Grape aquolnor 10 Bond ftieroo 
38 torso C oooo t e ptoyor 

37 LM 1818 Mareo Tobol deck 
38. 2 Tronemor hoed proomp mono 


4 79 

5 80 

4 70 

4 00 

e 

B 

B5 

BO 1100 
8 125 


fUsr cf y yfcslcticm 


NOTE. Price mcludaa iuppl|r o) circuit Diagram and compo- 
nant. layout For enquiry tend ■lamped vnvalop. and (or VPP 
delivery 40% advance HrlcHy by MO/DO minimum order fit- 
cut* by VPP Ra. 40/- 

TELECTRON INDUSTRIES 

No 22. Oeyoki Neper lllrd Stroot. 

Nser Pnoor House and End of Swan Kori Bomb Street R1 
Kodombokkam Madras 000 024 f 


M sprciAiisrsiN ^ 

If MACHINE SCREWS 

IWaBwWw)l 

S&vnolltenu 

INDUSTRIAL SERVICE 

PAN BAUC, CHAKAIA. ANDMERI KUALA ROAD. 
BOMBAY-400 09) PHONE-0324140 



At* rye on 


CAPACITORS 
KNOWN /""X 

from (15) YEARS 
last vy 

FOR IT'S 

EXCELLENT QUALITY 
& REASONABLE PRICE 


Zkmm*tV<x*TAZ!l!£!:. n 


gm&uis* 




Dimmer Dot is not just anothei Variable 
Transformer. Its superior technology of 
Track & Carbon Brush systems would 
classify it as "Better of the Best" 

Available in capacities from 2A to 
600 Amps., in open or closed, 
manual or motorised forms 

[SST] GREEN DOT ELECTRIC CORPS. 

WZ 8/2, Kim nagar industrial area 

W NEW DELHI-110 018 PHONE 833317 


ALLTRON HIGH VOLTAGE 
CARBON COMPOSITION FILM 
RESISTORS. 

FEATURES. Excellent stability low cost 
Range 5e0K-100 MEG OHM. 

Tolerances—10%, 5%, 2%, with stand 
Pulse Voltegea upto 1500 Volta. 

Manufacturers 

M/S. AL AMEEN COMMERCIAL AND 
INDUSTRIAL CO. LTD. 

23/1. 2nd Floor, Tel. 70134/73160 H O 

Crescent Road. 226412 Branch 

Bangalore -560 001 Telex 0845-0218 ACIC. 


Advertising in EFY 
PAYS 

Try it Yourself! 
































Eagleman 


The only Hoavy Duty 

POWER RELAYS 

THAT HAS SATISFIED 
THE MOST CHOOSY BUYERS 

& 

WITHSTOOD THE TEST OF 


Patent 


No 140596 


Vi 


W £ 


Upto 30 AMPS. CONTACTS 
240V/440V A C. OR 110V DC COILS 
They are nihitftiitei of contactors 


M.muf.K Irri-t 

EAGLEMAN ENTERPRISES 

3/19A. Kirti Naqar Ind Area 

rrt 


New Delhi 110015 


DMURS A WOt.A/WS /N A«fA< 


Selected Book$ Available 

Ask for the latest list 
from 

EFY Enterprises Pvt Ltd. 


ATTENTION: PCB MANUFACTURERS 

GLASS EPOXY 
COPPER CLAD 
PAPER PHENOLIC 
LAMINATES 

Ready Available 

BINIT A TRADING CO. 

20-A, Ratilal Mansion, 

28/30, Parekh Street, 

S V P Road, Bombay-4 
Tel 359900 and 389959 
Authorised Dealers: 
FORMICA INDIA DIVISION 



WANTED DEALERS OR STOCKISTS FOR 

TV DEFLECTION COMPONENTS 
AT THE MOMENT WE 
MANUFACTURE EHT 
TRANSFORMER. 

INTERESTED PARTIES MAY PLEASE CONTACT 

TANDON & TANDON 

205 BHOLA NATH NAGAR, SHAHDARA, 
DELHI 110032. 

TELEGRAM: INNOCENT, 
TELEPHONE: 201176 


GENERAL MAGNETICS. THE RELAY COM¬ 
PANY NOW OFFERS A HIGH RELIABILITY 
HEAVY DUTY RELAY WITH FOLLOWING 
FCA HIRES 

1 CONTACI HA!ING 30 AMPS AT 250 VAC 
RCSfSltVE 

2 CONTACT AHHANGEMENt 1C'oQR2C/o 

3 COIL VOLTAGE 6 TO 220 VDC 

4 I NO OR ! NC CONTACI WITH 60 AMPS 
RATING Al SO AVAILABLE EXTENSIVELY 
USED IN VOLTAGE STABILIZERS. 

MOTOR STARTING, INVERTORS AND 
VfcHY HIGH FREQUENCY APPLICATIONS 
GET INCREDIBLE PERFORMANCE AT 

A REASONABl C PRICE YOU CAN SIMPLY 
RELAY ON OUR RELAYS 

MANUFACTURED BY 

GENERAL MAGNETICS 

A 101 INDUSTRIAL ESTATE, 

II STAGE I’^-NYA, BANGALORE 560058 
TEL NO 386923 GMS RELAYS 


[lOR| 

Huttonaha 

International 

Racllllar 

DIODES, SCR S. 
ZENERS.SI ACKS, 


■'''Hlnduaiaiv''- 

Conductor* 

TRANSISTORS, 
DIODES. 
ZENERS, LED S 


UNIVERSAL ELECTRONICS 

4, Mandi Voerappa Lane, S J Park Road Cross 
Bangalore 560002 Phone 228686, 229731 

AUTHOWSED STOCKISTS FOR^ 


K#llroiT\. 

ELECTROLYTIC 

CAPACITORS 

SPEAKERS 

x^HMEURDN^—- 


Rutfontha 

Simpson 

PANEL METERS, 
^MULTIMETERS^ 


Khandelwal 

Herrmann 

DIODES FOR 
ZEROX 
MACHINES, 
SELENIUM 
STACKS & 
.RECTIFIERS^ 


Raacon 

ELECTROLYTIC 
CAPACITOR & 
\RESISTORS^ 


/ Nippon n 
E lectronic* 
(India) 

POLYSTYRENE & 
POLYESTER 
^AP*C|TQRS/ 


-^Uptron\ 

CAPACITORS 


p^Elconrs. 

Panel 

Accessories 


Gllard 

Electronics 

GROUP 
BOARDS & 
TERMINAL 
^BLOCKS/ 


Sole Distributor for ROWLAND Soldering and Desoldering Bits 





WIREWOUND RESISTORS \ . I L 

# poAamoMrreRs 4 \f 

Y MANUFACTURED BY / 

STEAD ELECTRONIC INDUSTRIES 

17. UA JAWAHAR NAGAR, DELHI-110007 
PHONES: 237810, 2918727, 291032S DRAM: RHE08TATS 
Telex: 31 65968 STED IN 
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BLACK & WHITE 
TELEVISION 
CHASSIS 


V 


For 

★ TV Manufacturers 

★ Hobbyists 

★ Technicians 
ATRON-For Proven 
Performance 


tlWMST 


ENJOY 


1 


m 


High Gain Super Clarity 2 
Disign for COLOR Combinatic 

Models: S C B 50.S C B 60 & DELUXE J 
ONE YEAR GUARANTEE 


DEALERS WANTED 


MfRS 

HINDUSTAN ELECTRONICS 

23. ROBERTSON LANE 
iMANDAVALLi. MADRAS-600 028.1 


PIMM Contact 

Atron Electronic 
Industries 

62-A, M G Road. 
Secunderabad-500 003. 


HOME STUDY COURSES 

WITH LIMITED FREE GIFT OFFERS! 
JOIN EARLY. 

* BASIC ELECTRONICS 

* ELECTRONIC FAULT FINDING 

SEND M.O. FOR Rs 10/- FOR PROSPECTUS 

ELECTRONICS CENTRE, 

21 SHASTRI NAGAR 
JAIPUR 302016 


NEW PRODUCTS 

Car Alarm Rs 325/-; Imported Cordless 
Bell 50 metre Rs 425/-; Door Alarm Rs 
225/-; LPG Leak Alarm Rs 350/-; Two 
way intercom on cell Rs 290/-; Two way 
Phone Talk Recorder Rs 50/-; Imported 
Echo Key Chain Pocketable Rs 100/-, 
Door Alarm Rs 145/-, Gas Leak Detector 
Rs 35/-; Non Electric Door Bell with Eye 
Rs 140/-; Multiline Phones, Touch Inter¬ 
coms with Call Transfer. SEVERAL 
LATEST DEVICES. Send full money by 
D/Draft only. Rs 5/- stamp for List, 
Catalogues 

Product Promotora 

Post Box 3577 
New Delhi-29 


P8C uninterruptible power supply units 6 servo controlled line 

voltage stabilizers 
in different capacities 



POWER SYSTEMS ft CONTROLS 
1/2VBlock Rajajinagar Bangalore-560010. 
Phone ; 351989 & 355178 


Ip. 


. m 

. .^Rtsaaam 



ACRYLIC 

SHEETS, CUT TQ SIZE, RODS, 
TUBES & FABRICATION ITEMS 

METAL KING 


2/29, MEGHAL INDUSTRIAL ESTATE, 
DEVIDAYAL ROAD, MULUND (Wl, 
BOMBAY - 400 080. 

PHONE : .12% 14, 336667 (Bet. 2 & 5 p.m.) 


POIYPROPLYN NYLON BAKE l ITE BOBBIN 
REIAY BOBBIN l AM IN A110 N 

__LEATHI ROIO PAPER SIDE BRACKET_, 

Al t Cl AMPS ——-c 



MAK CORPORATION 

1353/2 (OLD), NARAYAN PETH, PUNE 411 030.PHDNE 444B73| 

/ MODI'S s 

FOAMING 

LIQUID A FLUXES 

WSF for computers & calculators 
RMA for consumer electronics. 

L.N. MODI & SONS. 

C-38, Pamposh Enclave 
New Delhi-110 046 
TEL 643 5566, ELX 31-66145 OM IN 

j LEADING COMPANIES USING REGULARLY j 


<^""«SSS3 


for wide 
applications 
light, medium 
heavy duty 
toroidal 
armature, 
stator and 
wave 

winding machines 

B.M.P. ft EQUIPMENT CO. 

P.B NO. 4004. BOMSAY.400 00? 
TELEPHONE: 39S994. 512US3 



1966 


", 'S w 1 
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■ if • LDR # PHOTO CONTROI • 


Advertisers’ Index 



•*Q O’ 


PHOTON ELECTRONICS 


Delhi Office . 

15 EAST GURU ANGAD NAGAR 
DELHI-110092 

LDH • PHOTO CONTROL • 


PRODUCTS WITH ONt VR. GUARANTEE 

■to 

1 24 Melodies (music) genoratui 195 

2 Quart;'wall clock movement (Accuracy 
,t5 sec/month) requires one pencil cell tor 

a year can be tilted to calendar 115 

3 Digital wrist watch (ladies or gents) 

(acilities-month date & light * 15 sec/month 45 

4 Digital pocket clock with 6 digit calculator 

A alarm, snooze 290 

5 10 digits scientific pocket calculator 340 

6 R digit pocket calculator 175 

/ Music, light 150 watts 140 

8 Stereo car cassette player 7+7 watts (Speed King) 550 
Abnve items are fully assembled with cabinets controls A 
cords Price list of assembled/unassembled kits without 
cabinets can be sent on request Send 50% advance for 
above items for VPP orders by M O /D D to 

PERFECT ELECTRONICS 

453. Garapah All Wai 412803 
(Satara) Maharashtra 


PRINTED CIRCUIT BOARDS SKITS | 

Pr. RwlMd Price Ql P.C. 

PCB 

KIT 

No. BoMdk (• C Dlag A C.L/oul) and Kit lor 

R> 

Rs 

394 Sound Level Indicator 

50 

495 

395 Microprocessor Fault fmdg Probe 

15 

155 

396 Audio Equipment Checker 

20 

465 

39/ DC Voltage Doubler -1C 4049 5 to 15V 

25 

95 

396 1 one Generator 20H2-20KH7 2RC N'Wk 

15 

235 

399 IN-Car Temperature Controller 

25 

395 

40U 132LED Digital Clock with Sec Display 

85 

650 

401 Doorbell/Telephone Ring to Flash 

15 

355 

402 LPROM Copier for 8085 Micro Pr 

35 

— 

403 Car Engine Revolution Monitor 

20 

560 

404 Headlight Mambeam Dimmer/dipper 

15 

95 

405 Fuse Protector for soft start 

15 

145 

40b Milliohmmetor to 0 5 ohm ♦»-1% 

15 

195 

40/ 200'600MHz F roquo».uy meter 1 Prescaler 

40 

1350 

408 Utility Doorbell 1C 555&4093 

15 

195 

409 Digital Clock with Date Day Added 

80 

600 

410 5-Volt Instrument Power Supply 

10 

90 

411 Attack Delay Unit for Guitar 

20 

240 

412 Test Instrument Calibrator- 19KH/ 

35 

500 

413 20 Meter HAM Band Receivei 

50 

970 

4’4 Truly Universal Voltage Regulator 

40 

770 

415 Ultimate A6809 8B-M PR Add-On 

45 

_ 

416 Digital Hevoiberatign Unit 

56 


41 ’ Moving Curtain Display 18 Letters 

55 

990 

418 Single Touch Multi (4) Control Switch 

15 

260 

419 Step & 1 maze Instruct M 1010 Stepper 

115 

_ 

420 Osoiio**' ope Cahhrato' 

55 

— 

421 RLC-Meter 

50 

/60 

250 -10 Beepoi unn Flasher 

12 

125 

250 -11 2W+2W Stereo Amplifier Philips 

12 

125 

250 -12 Simple Reaction 7osier 

12 

125 

RmIh# SVRi S-Advance »0% lor VPP orders. 

KHb Include PCS 4 dll components unceaemblad. 

Cabinet cl earn coal Our 400 Pi*. LM-one Rupee 

1 CraTELTRON ELECTRONICS 


1 |«No 6. TRUSTFUHAM Third Cross 


nHSKodiiinDaHKdm, Madias 60m>21 


| (Mfrs: PCBs, Kits. Small Transformers A Colls) | 


B. IM. MARG 
KOTDWARA-246146 
Phone:3 6 GRAM: PHOTON 
LDR e PHOTO CONTROL 


O 

JO 


•o 

I 

r> 

o 

z 

H 

JO 

O 


VIJAY COMMERCIAL HOUSE 

190, Princess St; Bombay-2. 
PHONE: 316629. Cable: Nichrostat 

• STOCKIST • 

CAPACITOR RAW 
MATERIALS 

INSULATING MATERIALS 
WINDING WIRES 
SELF BONDING WIRES 
RESISTANCE WIRES 
POLYESTER FILMS 

• WE BUY • 
SURPLUS MATERIALS 

HAND FLY PRESSES^ 


IAL1 k WHEEL TTO 



jmsLt mo* oouiif nm oouili hum 
ft* not ft* nut «cm» n» 

USEHIl FOR EMBOSS INS. PUNCHING. 
CUTTIH6. NUMBERING FRESSING ETC 
AVAILABLE SIZES.# TOM 


MECHELEC ENGINEER81 

75-77 NigwDBS M bbWi kaH IMbDbwi IW). 

Fen. lonMv-40002). Stan*. 27QB3A 


FOR BEST QUALITY & RELIABILITY IN 
~L T /H.T. TRANSFORMERS 
-TRANSFORMERS FOR 
SPECIAL APPLICATIONS 

S.V.M. ENTERPRISES 

E-147/148, KAMLA NAGAR 
DELHI! 10007 PHONE: 252-3982 


ASE Ltd (Systronlcs) 

110 

Alta Products 

104 

Allied Publishers 

73 

Amar Radio Corporation 

6 

Andhra Electronics 

72 

Aradhna Electronics 

27. 71 

Arun Electronics 

78 

Associated Electrical Agencies 

7 

Atlas Radio & Electronics 

98 

BPL-India 

37 

BT Solders 

63 

Bajai Electricals 

59 

Bakubhai Ambalal 

49. 89 

Balaji Engineering 

90 

Brisk Electro Sales 

65 

Business Promotion Bureau 

10 

CTR Manufacturing 

58 

Champion Electronics 

30 

Component Technique 

48 

Computech Associates 

38 

Ciesta Instruments 

72 

Cycl-O- Computers 

73 

Desai Electronics 

49 

Dominion Radios 

72, 78 

ET4T 

4 

Electronic Instruments & Controls 

28 

Elncjva 

105 

Emco Electronics 

44 

Filcon Electronics 

61 

Fluxall 

78 

Geeta Electronics 

8 

ITT, West Germany 

IV Cover 

Inde Associates 

5, 9. 12 

Integral Systems 

81 

J J Electronics 

72 

J R Controls 

73 

Kadimi International 

56 

Kusum Sales 

104 

Kwality Electricals 

49 

Labgnar India 

81 

Lakshmi Electrical 

62 

Leader Electronics, Japan 

36 

Leader Electronics. Delhi 

90 

MU Electronics 

62 

Masibus Electronics 

48. 55 

Meco Instruments 

81 

Mehta Engineering 

39 

Mekasonlcs India 

104 

Mlcrotronics, Singapore 

45 

Motwane Manufacturing 

29 

Nippon. Japan 

28 

Oswal Electronic 

64 

Paramount Electronics 

28, 82 

Pioneer Electronics 

77 

Poonam industrial Research 

3 

Professional Electronics, Delhi 

89 

SGS Semiconductor, Singapore 

II Cover 

Saini Electronics 

104 

Satellite Systems 

6 

Scientifio Mes-Technik 

57 

Series Audio Systems. 

111 Cover 

Southern Batteries 

61 

Stovec Screens 

16 

Technology 4 Research Associates 

110 

Texonic Instruments 

73 

Time Engineers 

89 

Trans Marketing 

16 

Unique Systems 4 Control 

iie 

Vasavi Electronics 

a 

Vlshal Agencies 

97 


114 


ELECTRONICS FOR YOU 
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One Indian company 
is substituting 
the world.” 


1 


i 

11 
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the professionals 
who are 

making fundamental 
breakthroughs in electronics 


Ami that's something that has never 
been available to Indian TV 
nia n u fact u re rs be I ore. 

The Series technology 
offer 

Series technology for you 

* Manufactured by the latest 
machinery. 

* Complete technical assistance 
offered to make the Series VHF 
electronic Tuner compatible to 
your B & W and colour television. 

* Complete technical assistance to 
make indigenous operating units. 


Specifications 


CCIR Standau 

Power (Jain: Minimum 28 dB 
through all channels. 

Gain Deviation 1 6 dB between all 
channels. 


Series is launching a concerted 
progiamme for the indigeni>alion of 
key electronic components. VHF 
electronic tuners are the second of 
its products to sweep over the market, 
offering TV manufacturers a high 
technology substitute that is second 
to none in the world 

This indigenisation marks a 
breakthrough in manufacturing 
technology, an independent Series 
effort. * 

An inherent part of the programme 
is the complete technical assistance 
offered by Series to make the VHF 
electronic tuner compatible to B & * 

W and colour televisions. 

^ series 

Z/ We’vegotwhatittakestobethe finest. 


Gain Reduction: 4(1 dBmimmum 

AGC 1 Reverse I to X volts _ 

Noise Figure: Not more than 8 
dB through all channels. 

Provision for AFT. 

Provision for Mechanical or PCB 
Mounting 


l or further details write to us: 

Series Audio Systems (P) Ltd. 

149B. DDA Sheds,Okhlu Industrial Area.Phase II.New Delhi-110020 
Tel: 636422 



THE COMPLETE SOLUTION 

FOR CTV 




We a( SCiS have specially put together a tompli tc solution that makes 
designing ol your C olour I Vs so much simpler ami lonvcmcnt Just 
watch the flame below for the features we’ve packed in 





RAJR1SH1 i APORIS 1 TD SC.S SfMK UNI)fl( IOR PI> I II) 


Technology 
and Service 


107 Aggarwal 
Bhawan 15-Jti 
Nehru Plate New IXIhi 
I el 641 8844 
leiex 011-61041 


Sales Dept 

28 Aug Mo Kio Industrial Park 2 
Singapoic 2056 lei 482 1411 
Direct line 481 2521 
leiex I SOILS RS S5201 
lax No 4820240 























TURN-K€V PROJECTS 


CONCEPT TO COMMISSIONING 


P1RDC LI MIT ED IS INDIA' S PREMIER R ESEARCH & 
DEVELOPMENT CONSUL TAN CY ORG ANIZATION 
WITH MULTIPLE INTERESTS LIKE:" 













PROJECT PROFILES ARE ALSO 
AVAILABLE WITH US AND MAY BE 
OBTAINED BY SENDING 
Rs. 500 EACH, 

THROUGH DEMAND DRAFT. 



OUR PROJECT DIVISION 
IDENTIFY FOLLOWING PROJECTS 
AND PREPARE FOR PROVIDING 
SERVICESON TURNKEY. 


□ MINI COMPUTER OT V PICTURE TUBE 

□ MAGNETIC TAPE DSEMI CONDUCTOR 
DEVICES □ DEFLECTION COMPONENTS 

□ FLOPPY DISCS □ NICKEL CADMIUM CELL 

□ POLYESTER FILM CAPACITOR 

□ MICROWAVE OVEN □ ELECTRONIC TUNERS, 

□ REMOTE CONTROL OPUSH BUTTON 
TELEPHONES □ SOLAR WATER HEATER 

□ MICRO MOTORS. □ ELECTRONIC TYPE 
WRITER. DAMMONIA PRINTING MACHINE. 

□ VCR & VCPS □ ELECTRONIC/FRICTION TOYS. 

□ PRINTED CIRCUIT BOARDS 

□ CARBON TRACK POTENTIOMETERS 

□ ELECTRON GUN FOR T.V. PICTURE TUBE 

□ QUARTZ FILTERS. □ MODEMS. 

□ MAGNETICS HEADS. □ ELECTRONIC DOOR 
LOCKS. □ MICROWAVE TUBES 


PROJECT DIVISION (ELECTRONICS) 

POONAM INDUSTRIAL 
RESEARCH & DEVELOPMENT 
CONSULTANTS LIMITED. 

Head Office : WH-16, Phase-1, 2nd Floor, Mayapuri, 
New Delhi-110064 (India) Ph.. 504509 


APRIL 1986 


CLASSIC 










































































































































tfc Toys 

ectronics Ltd. 

Regd. Office: 30, Bishop Gardens, 
Greenways Road, Madras <600028 
Phone: 74152 Grams: MICROELEC 

Factory: Plot No. 114,Developed Plots 
Estate for Electrical, Electronics & 
Instruments Factories, Perungudi, 
Madras-600096 Phone: 412779 


\ f\ecV° wC S ^ nQ \|o\^Q e ' ar 

\ )*L 






mmmmmmmBmmmm In Technical Collaboration with "lw5wi«S 


Dealership enquiries solicited in unrepresented areas 


ELECTRONICS FOR YOU 




























An edge over the others in versatility. 


HCL’s 04 Series 
P. C. Edge Connectors 



Here it is. HCL’s versatile new 04 Series Edge 
Connectors with a 2 54 mm pitch that adapts 
itself to a range of applications in Computers, 
Communication, Instrumentation and 
Entertainment electronics. 

What's more, HCL's 04 Series Edge 
Connectors come in upto 100 pin configurations, 
though a maximum of 178 contacts (89 x2) can 
be offered as per customer requirements. 

These connectors are offered with Wire Wrap, 
Solder and Dip Solder contacts to meet a variety 
of applications. 

MS Flanges facilitate rigid mounting of these 
connectors. 


This Series can easily accommodate PCBs 
from 1 42 mm to 1 -8 mm in thickness. 

And behind it is HCL itself, a company in 
pursuit of excellence. India's No. 1 manufacturer 
of professional grade connectors with a range 
no other manufacturer in the country can offer: 
P.C. Edge Connectors, Rack and Panel 
Connectors, R.f. Connectors and Circular 
Connectors. 

Yes, with HCL you've made the right 
connection. 


_ HCL-committed to excellence 

For further details please write to the Marketing Division,at: 

HCL HYDERABAD CONNECTRONICS LTD., 

> 271, Sanjeevareddy Nagar, HYDERABAD 500 038. 

Telex. 0155-6636 Phones: 262083,262084 Grams: "CONNECTORS” 















national 

TV Testing Instruments 



• I«° II 12 


r- ^ 


VHF TV Sweep Generator * {S-l foMM 

VP-862A f H .iov scope output, 

ixcaf rSK" 

5 puls, marten ^SCL,*/ T"'”'""”"" 

. 1OT(hJ*ImI 30 (W) x 250 (D) mm. • weuhi. m™ i H 

Weight, approx. 5 kg __ 

Send enquiries against your import Licence and wiite for details to Local Representatives, 

Associated Electrical Agencies 




Single trace 
Monitor Scope 
VP-3830 A/IH 

• 9 inch CRT . DC~10kHz 
(vertical) SmV SOmV/cm 
(VP-JB30H, ImV 
lOmV/OIV) • DC"- IkHr 
(horizontal) 0 tV/c m 

• 221 (H)x 223(W)> 

300(D) mm 

•Weight, approx 6 Kg 


SJF/VIF/Chroma 
Sweep Generator 
VP-8800 G 

• Accurate pulae marker*, 
5 Vp-p output | level 
(PS/loutput Impedance) 
e 10V SCOPE output, 
triangle wave,10kA or 
more impedance 

• 1S0(H)*2»(W)x35O(D) 
mm 

e Weight, approx 9 kg 




7/9, Ansari Road, Daryaganj, New Delhi-110 002, 
Tel . : 276142, 277967,Telex : 031-62418INLD IN 
Grams: NIPOBATERY 


























Labgear 


Rt COGH' se ° uaol.OO'f 

"L TV SIGNAL 
Esk BOOSTERS 

F "" V for perfect & clear reception 
I • Lr with special short circuit 
f m Indicator in the Power Supply 
kgj for color & Black/white TV. 

I suitable for fringe, Deep fringe 
f MB I & , tll f r j n g e areas. 


■ ii ««**<** I 
I **** pt*» *•*'»! 
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LABGEAR INDIA 

690, KUNDE WALAN AJMERI GATE DELHI-6 


A PROVED 
. QUALITY 
BY THE 
USERS. 




U33B 

Wire Wound Potentiometer 



Model MW-l 


I MW-3 

1_ 



• High Reliability A Long Ute • Small. Sealed, Wide Application 

• Humidity Proof construction • Panel A Shaft seal. 


Manufactured by 

R.K. Enterprises, Hyderabad 

I A "1 Marketed by 


a Marketed by 

A ADADHNA 

orodhno tet ■ 


flECTRONKI (P) LTD 

inath Complex, S.D.Road. 

nderabad 500 003 Phone: 622201. Grams. HINDOTEK 
Ofllce: 1690. Bhagtrath Place Delhi-110 006. Phone: 234369 


FROM NOW ON. THIS IS 
WHAT TEMPERATURE 
PROGRAMMER IS 
ALL ABOUT. 



TIME HRS . / 

SAMPLE PROFILE OF 6 STEPS 

Features: 

* Microprocessor based reliability & 
easy programmability by push buttons 

* Digital Readout of set point, elapsed 
time and process temperature. 

* Programme can be constructed of 
variable Heat/Cool,Ramps and Soak 
in any sequence. 

* Nonvolatile Memory capacity upto 10 
profiles of 9 steps each. 

* Has a built-in proportional controller. 

* Optional Analogue output provided 
for multi-zone applications. 

* Optional Field Selectability of input sensor. 

* Application areas include heat treatment 
stress relieving, ceramics etc. 

For further details, contact 

MA5IBUS ELECTRONICS 

L-128 CIDC Estate. Odhav. Ahmedabad 382 415 

Tele 887341 Telex: Care 0121-539 


DEALERS: BARODAsTUSHAR ENGG. ENTERPRISES. 

21 /C. Eastern Soc.. Fatehganj. Ph. 64597. BOMBAY: 
INDUSTRIAL RESEARCH ASSOCIATES, 302. Acharya 
Comm. Centre, Chembur. Ph. 5511972. CALCUTTA*. 
NUCLEAR SCIENCES. 46, Lenin Sarani, Suite No. 7.1 st 
Floor. Ph. 212757. COCHINttSIATtC ENGG. CO.. P.B, NO. 

4. Vytilla. Ph. 368654. NEW DELHI: DIGITAL PROMOTERS. 
108. Sahypg, 58 Nehru Place. Ph. 6437849. MADRAS: 
UDAY INSTRUMENTS INTERNATIONAL 13 A. 2nd Cross St. 
Venkatesapuram Colony. Ayanavaram. Resident 
Representatives in Bangalore and Hyderabad. 


ELECTRONICS FOR YOU 















Selectivity of quality Parts today means increased 
sales tomorrow 


Murata Japan offers quality components for Colour Television, B/W Television, 
Mechanical/Electronic Tuners, Key Telephone and VCR. 


The application of rigid tests and spot 
checks that' ensure quality control are 
standard procedures at Murata. Highly 
automated machines and processing 
techniques, lead to volume production 
at Murata. That is how Murata offers 
you quality components, that too at 
competitive price for : 

Colour Television 

• VHF-UHF Electronic Tuner Part No 
TUMUF4EC-703 

• EHT Transformer with integrated 
high voltage focus and screen 
adjusting potentiometer Part No. 
MSH1FCF 

• SAW Filter Part No. SAF38.9MVB70Z 

• Ceramic Filter Pait No. SFE5.5MB 

• Ceramic Trap Part No. TPS5.5MB 

• Ceramic Discriminator Part No, 
CDA5.5MD3 


• Posistor for degausing Part No. PTH 
BG 180M290 

• High Voltage Focus and Screen 
Adjusting Potentiometer Part No. 
MHF 002-63B 

Black & White Television 

• EHT 

• VHF Electronic Tuner 
e SAW & Ceramic Filters 

• 15KV & 20KV Fast turn-on rectifiers 

Mechanical/Electronic Tuner 

• Miniature Ceramic Capacitors 

• Feed Thru Capacitors 

Key Telephone 

• Piezo Ringer 

• Ceralock Filter 

• Piezo Speaker 


Video Cassette Recorder 

• AC Line Filter 

• EMI Suppression Filler 

• Tuner 

• Capacitor/Resistor Networxs 

• Piezo Electric Sensor 

Majority of above components are 
allowed for import under Open General 
Licence (per appendix 6 list 8 Part 1). 
Custom duty is @ 50 percent ad val¬ 
orem per custom notice No. 36/85 
dated 28.2.1985 

As Indian agents of Murata Mfg. Co 
Ltd., Japan, we can immediately 
quote you competitive price and 
reasonable delivery for above compo¬ 
nents. Why not to contact us today ? 


muff ala 


There tt no equal 



Committed to service 


Inde Associates 
202, Vikram Tower 


MARCH 1986 


Rajendra Place 
New Delhi 1 to 008 
Phone: 5719087,5714176 
Telex : 031 -62126 AB INDE IN 


Inde Associates 

16 Rest House Crescent 

Bangalore 560 001 

Phone: 579289 

Telex : 0845-8084 AB INDE IN 

(covers southern India) 
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THE CONSULTANCY ORGANISATION MOMOCS 

NEW FEASIBILITY REPORTS 


AVAILABLE IN READY STOCK 


u Aluminium c ondut tor 
o Alkaline accumulators storage 
batteries 

»i Audio magnetic tape 
J Audio magnetic head* 
n Battery cella (torch aite) 
o Battery Charger 
n Qatteriea A it§ parte 
ti Battery platea ot different alzea 
O C arbon resistor 
u Oar bon electrode paatn 
r Carbon & graphite electrodes 
n Cassette tapes 
(3 r hokes small transformers A 
eliminators 
a Colour television 
n Cubical electrical panel bua Us 
(switch boards) 

ii D C micro motors for tape recorders 
u Deflection equipments (TV) 

( Digital electronic watches 
(i Dieeel generating sets 
11 Distilled waiei tor storage batteries 
o Dry batteries 

n Dry cells A storage bettenea 
ii Dry rechargeable cells 
(i electric bulbs (ordinary) 

Flertrtc cables 
i Eler trical fitting 
l t let trical kit kat insulators 
u Eltwtric horn tor scooters 
u Electric mi Kies 
n f l*w trie miser 
« bectric motor 
u fcleUric, motor steiters 
i Electric stamping 
u E lectric switches plugs sockets etc 
t) Electronic Wood pressure measuring 
apparatus 

o Electronic quam clock movemant 
l> Electronic toy* 
i) Electrolytic capacitors 
n Electronic calculators 
n Exhaust fan 
n l-errite magnet 
u tlouraacent tubes rhukm 
u Floureacenl tube light starter 
rj Qevser (electric water heater) 


u Cal * lamps 
n Hot plate 
t Ign lion coil 

u Industrial refrigeration manufacture 
o Intercoms 
o Insulator HT & LT 
c> Liquid rrystal displays 
Lead acid battery 
i 1 oudapeakers 
i Miniature bulbs 
n Miniature circuit breaker 
n Mini motors 
ci Multichannel TV tuners 
u Musical door bell 
u Paper capacitors 
n Paper cones (electncal purpose) 
u Polyester film capacitors 
u Porcelain Insulator 
o Printed circuit board 
u Power transformers upto 600 KVA 
u Pushbutton A rotary switches 
n PVC battery separators 
n PVC coated electric cables 
□ PVC insulation tape 
a Radio receiver acts 
t Rechargeable torches using Ni-cd cells 
(j RI coaxial cable connectors 
u Small transformers A eliminators 
n Solar cells 
n Solar pump 

u Solar powered electronic calculators 
u Steps down transformers 
o Stereo tape recorder 
n Soldering paste 
u Storage batteries 
n Teflon tape 
J Television (BAW) 

Television picture tube 
n Television aerial (antenna) 
u Television deflection components 
Li TV signal booster 
o Voltage stabiliser 
u Video cassettes 
u Video cassettes recorder 
J Washing machine A geysers 
r Welding electrodes 
o Wire wound resistors 
Wire wound potentiometers 


‘SIRI’ ha* Ju*t prepared "PROJECT FEASIBILITY CUM 
MARKET SURVEY REPORTS" on above products. Each 
eonialna latest available dates Including 


□ Market Survey 

□ Manufacturing Process 

□ Flow Sheet Diagram 

□ Production Capacity 

□ Raw Materials 

□ Profitability stc.. 


□ Plant A Machineries with 
Costs and Availability Sources 

□ Complete Cost Economics 

□ Total Investment 

□ B.E.P. 

aiongwlth other details. 


★ Price Rs 500 00 (Rs Five hundred only) for 
each Feasibility Report payable through 
Draft/MO in favour of 

SMALL INDUSTRY RESEARCH INSTITUTE.’ 

•* Reputed firms can place their order by 
v p p 

★ blRl can prepare Feasibility Report on any 
item of your choice 

Kush i out oiden, to 

Proiee Identities' on arid Evaluation Division 

parp SMALL INDUSTRY 
jggj RESEARCH INSTITUTE 

444V NAI bAHAK (NfcAR ROSHAN PURA) DELH> 110 00# 


P BOX-2106 4/43 ROOPNAOAR DEI HI 110 007 
PHONES 2010117 2810805 2918804 


JUST OUT IN 1985 


(HAND BOOK ON 
ELECTRONIC 
NS, INDUSTRIES 

"rice By Gulshen Kumar 

150/- only X. This book 

3 ostage free conta,ns 100 ,dent,f,ed - 

-‘apes 680 J' most profitable electronic 

industries with their manufacturing 
techniques, assembling details, detailed project pro¬ 
files, cost economics, profitability, total capital invest¬ 
ment, market position, circuit diagrams with addresses 
of suppliers of raw material and machineries along with 
other details 


Price Rs ^ 
150/- only 
Postage free 
Pages 680 S 


TOTAL GUIDE ON 
ELECTRICAL A ELECTRONIC 




This book describes complete 1 manufacturing 
(assembly) processes, basic function of the product 
figures with circuit diagrams, total capital invest¬ 
ment manufacturing cost and return on the 
investment with addresses of raw material & 
machinery suppliers and manufacturers. 


ELECTRICAL & ELECTRONICS 
DIRECTORY (2nd 1984 Edition) 
By SIRI BOARD 


THE ONE VOLUME WHERE 
YOU WILL FIND ALL THE 

A addresses contains more 

\ THAN 20,000 ADDRESSES 

\l OF MANUFACTURERS & 

Price Rs. 1 50/-iIsuppuers of raw material s 
4 \ Postage free, /# machinery & equipments, 
\\ pT°^A70 /I electrical & electronic 

VT 39 GOODS INDUSTRIES ALSO 

V — contains addresses of 

ELECTRICAL & ELECTRONIC ASSOCIATIONS & EXPOR¬ 
TERS OF ELECTRICAL & ELECTRONIC MACHINERY & 
EQUIPMENTS ETC ETC 



The book cost <^SPECIIALOFFER 
Estimation of 
1000 Industries Price Rs. 50/- Is free on 
a purchase of all the above 3 books. 


SPECIAL OFFER 


SMALL INDUSTRY RESEARCH INSTITUTE 


P. BOX-2106,4/43. ROOP NAGAR. DELHI-110007 
CALL AT PHONES' 2916117 - 2910805 * 2916804 


ELECTROhUpSFOR^YpU 













































Voi. 18 No. 4 APRIL 1986 


Editor; 

Editorial: 




(iWOlw 

tot* WHIM 


Contents. 


IPDffi'TOI 

Ramesh Chopra 

Rashmi Bhushan 
BV Rao 
S Das Gupta 
Rakosh Gupta 
Renu Gupta 
Sanjay Saxena 
Ashok Gulati 
Ra/esh Sharma 
Anita Topr 
Reeta Arora 

India Book House 

Ramesh Chopra on behalf of 
EFY Enterprises Pvt Ltd 

Rakesh Press Newi Delhi 


Electronic Typewriters' 
Guide 

4 Most organisations are increasingly switching over 
*• I to electronic typewriters attracted by the manifold 
advantages they offer to the modern offices With the 
various brands vying for a prominent place in the 
market EPY’s guide will help prospective buyers in 
selecting an appropriate machine suited to thelt 
particular requirements 

—An EFY Report 
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Structured Programming 

CC For data processing to be really cost-effective 
vu especially for business applications, them Is need 
for programs which can be easily maintained, modified 
and debugged as and when required The programming 
discipline called structured programming described m 
this article will help programmers in clarifying doubts 
about the concept 

—Surest) K Baaandra 


Radio Cassette Recorder 

7(1 Audio projects are always appreciated by avery 
f 9 electronics enthusiast from tha beginner to the 
professional Here is a long-awaited project on radio 
cassette recorder (two-ln-one) for EFY readers with a 
sensitive recorder and a choice of MW or SW radio 

—S Paa Gupta 






Parted Without With 

Annual(s) Annual!*) 

On# Year > as Ri «o (Pius R* $*) 
Twb Yearn * fi* lOo Rs 170 (Plus Ra iQ*) 
Three Yarn* Ra 140 Rs 248 (Plus Ra IS*) 
Fi# Yearn **220 fli 395 (Plus Rs 25') 
Tor despatch ©f Arina M Numbers by regie- 


Eleetronlc typew rite r s Guide 
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1 Displays 
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FEATURES 


letters 
Whets New 
Computer Corner 
Construction 
Electroons 
Circuit Idea* 
Product Profile* 
Book Reviews 
Company Profiles 
Facts A Figures 
Electronics Mart 




JsLII 





Throughput in PCB assembly machines lowers 
assembly cost 

PCB assembly machines of Hollis Automation Inc., U.S.A., give high throughput, are 
rugged for production floor handling and reliable to provide you trouble-free operation 
with consistent results year after year. 



ASTRA is an automatic wavesoldenng 
machine for continuous high volume 
soldering of PCB’s. It is available in four 
solder wave widths: 305 mm, 406 mm, 
457 mm, 610 mm. “Z" solder wave 
equipped with oil-intermix in ASTRA 
enables the user to select oil-intermix or 
dry soldering as desired. Tn either 
mode, ASTRA provides superb results 
on routine or high-density PCB’s 
including multilayers and unusual 
geometries. It solders surface mounted 
devices with equally superior results 
with optional dual solder wave. 

GBS Mark HI is a unique high 
productivity wavesoldenng and 
debridging machine in PCB industry. Its 
precisely engineered microprocessor- 
controlled airknife clears solder bridges, 
icicles and unwetted solder joints on 
difficult-to-solder PCB’s. Its useable 
wave-width is 610 mm. The machine 
solders 1230 linear meters of PCB’s 
automatically per 8-hour shift when 
operated at 3 meter/minute speed. 

SCS150 is a high production fully 
automatic system for long lead locking, 
cutting and wavesoldenng of PCB’s with 
width up to 406 mm. Unclinched 
straight-through lead wires in high- 
density PCB's offer advantages of 
labour and processing saving. The 
patented Hollis Stabilizer method of 
locking unclinched lead wires into PCB's 
for accurate in-line mass cutting before 
wavesoldenng, lowers assembly and 
soldering costs. 

Hollt Clean 16 is an automatic aqueous 
cleaning and drying machine to de-flux 


PCB's (up to 406 mm width and 51 mm 
high) in a continuous process. Though 
highly compact (occupying mere 2.8 
square meter of floor space), Holli Clean 
16 combines washing, rinsing and drying 
stages normally found in large machines. 

The free standing Holli Cutter 400 
works as a unit of total conveyorised 
system or off-line alone. It trims all lead 
wires precisely on even most densely 
populated PCB's (with width up to 406 
mm) in a single pass. Holli Cutter 400 
meets all OSHA safety requirements. 

After Sales Service 

"Service is the foundation of a 
business". We believe in this philosophy. 


That is what we have proved to our 
many customers in this line through 
numerous installation^commissionings 
and after-sales-services provided by us 
to them. 

References 

Satisfied Indian users of such Hoilis 
machines are: AB Controls, Eastern 
Peripherals, HAL Hyderabad, HAL 
Lucknow, 10M, Jenson & Nicholson. 

Teil us your PCB assembly 
requirement and throughput desired. 
We wS promptly submit our proposal 
to you. 



tnri* Anociate* 

202, Vflkram Tower 
RSendra Place 
NewDeW 110008 
Telephone: 5719087,5714176 
Tefex.081-62136 ABINDEIN 


bids Associate* 

Ml RauHouwCreecent 
Bangalore 560001 
Telephone: 579289 
Telex: 08458064 AB NDE IN 
(coven eouthem India) 
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Verpatlla Taster Simplified 

With reference to the construction article by 
Mr D Venkatasubbiah, published in the Jan¬ 
uary Issue, I would tike to suggest a small 
modification Even though the circuit is sim¬ 
ple, the provision of four test probes will 
cause inconvenience Moreover, for capacit¬ 
ance testing, shorting of two probes is also 
necessary 


fit 



guages should be used in this kit and there 
should be provision for future expansion for 
interface to floppy disc, sound generator 
speech synthesiser etc 
Please recommend some books on compu¬ 
ters so that I may make a working computer 
with the above features 

AC DUBEY 


POSITION A CONTINUITY TESTER 
POSITION B CAPACITANCE TESTER 


By incorporating a mini DPOT switch, as 
given in the diagram above, all these tests can 
be carried out with just two test probes The 
circuit is self-explanatory Wnen the switch is 
thrown to one position, It wilt work as a conti¬ 
nuity tester, and in the other position it will 
work as a capacitance tester 

M RAMACHANDRAN 
Cochin 

The author, Mr 0. Venkatasubbiah, replies: 

The modification suggested by Mr Rama- 
chandran to my article 'Versatile Tester with 
Audio Indication' is quite valid I thank him 
and agree with him that the simplification of 
four probes into two probes is quite conve¬ 
nient and useful with the addition of a DPDT 
switch 

With common probes, the only point to be 
remembered is that the polarity of probes gets 
reversed in positions A and B In position A, 
the upper probe is positive and the lower 
probe negative In position B, the upper probe 
becomes negative while the tower one 
becomes positive If this sign change is taken 
care of while testing, there is no problem 

Learn to Us* Microprocessor 

I am an electronics hobbyist and a regular 
reader of Electronics For You since last five 
years 1 have read your 'Learn to Use Micro¬ 
processor' serial with keen interest and also 
the articles on add-on boards of 6502,6806 
and 6068 CPU 

Now that me age of home computers is 
coming, why not publish a sen si, 'Make Your 
Own Home Computer in which an 8k (or 16 k) 
memory may be used with memory expansion 
facility up to 64k, ASCII type keyboards, and 
interfaces for TV, printers and cassette 
player. 

It should Incorporate BASIC, COBOL 
and/or PASCAL. As It Is difficult to program at 
the machine code level, programming lan* 


The author, Mr K. Padmanabhan, replies: 

Glad to receive your crisp facts-of-the-case 
letter 

Books on computers only tell you how a 
microprocessor or computer works, not how 
it is made 

The essence of the computer is its soft¬ 
ware When you want high level languages 
(HLL), the same are to be either written on 
your own or bought from software manu¬ 
facturers 

Unfortunately, software Is not sold in single 
quantities It is sold only to manufacturers of 
computers and is exorbitantly priced because 
of the time and effort it takes to write it When 
a computer manufacturer sells several thou¬ 
sands of computers, that price is shared by 
each piece sold and comes to a reasonable 
amount 

In India, computer manufacturers do the 
same It is easy to ask for BASIC, COBOL, 
PASCAL, FORTH just like the villager who 
wanted his eon to know English, French, Ger¬ 
man, Russian (but his national language is 
the foundation and backbone, and so is the 
machine language of a micro) It takes time 
and effort to write, or rather ‘manufacture’ 
that software end is therefore expensive 

No book gives the 'software' for any of theae 
high level languages for any microproceaaor 
whatever 

In the serlea of articles on 6065,280 the 
method of uemg these devices and writing 
one’s own software has been amply brought 
out in a concise and simple way, with exam¬ 
ples if the software for any HLL were availa¬ 
ble, It could be put In the add-on memory 
board, and each one of these boards (8085, 
260 ) would become a microcomputer with 
HLL 

Wa have to either purchase the soft were 
from companies abroad such as Microsoft 
Corporation, USA or write our own. Bren IBM 




has purchased software from this source! 
When you want more HILL, the answer is the 
same We have to purchase from sources 
which have developed them 1 his becomes 
expensive 

My articles are directed towards simple and 
inexpensive projects which provide a good 
deal of learning-by-doing on the subject 
aimed at the average electronics student 

Let me inform you that a two-part article on 
making a BASIC HLL microcomputer at home 
is getting ready and will be mailed to EFY 
soon It will be simple to construct but very 
powerful, much like the home computers in 
the market It will not use a floppy drive or 
colour graphics!!) but will use a cassette 
recorder and work on a B&W TV It is based on 
6502 The total cost would come to Re 2500 
only 

Well this is all we can have now tor this 
money If EFY readers could afford sums of 
over Rs 15 000 then even an IBM PC compati¬ 
ble computer project would be possible 

SoggntlMi and Comments 

I am an electronics student and a regular 
reader of your magazine The last few issues 
contain very useful articles on computers 
The articles on Comparative Study of Com¬ 
puter Languages by Mr R Ramaswamy are 
so easy that beginners can also understand 
them 

Convey my thanks to Mr R Ramaswamy for 
such needful and simple articles 

Please also publish the photographs and 
addresses of such authors along with their 
articles 

MUKESH JAIN 
Indore 

□ I am a regular subscriber of Electronics For 
You' We are getting lot of information 
through this magazine regarding develop¬ 
ments in computers Please convey my 
thanks to Mr R Ramaswamy for hla article 
'Comparative Study of Computer Lan¬ 
guages This article gives very valuable infer* 
mation on computer languages 

INTIZAR HUSSAIN 
Shahjahanpur 

QI am a regular reader of your monthly maga¬ 
zine and annual I found some difficulties 
while consulting your annual 

(a) Finding the index page is really difficult 
In your Annual 1985 This index should be on 
page 3 

(b) Buyer's Guide should also give 
addresses of the mentioned firms 

I have seen a few addresses in your direc¬ 
tory which are not existing actually and if 
existing, they are not manufacturing the pro¬ 
duct mentioned in your directory And some¬ 
times, there is no correlation between the 
Buyer's Guide and the Directory sections in 
the annual 

RS K ATARI A 
New Delhi 
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A new dimension in signal generation 
at your fingertips. 



Synthesized Signal Generators 
* 10kHz to 1300 MHz, 1 Hz steps 


* 159 dB dynamic range, 01 dB steps 
*•148 dflc/Hz at 3kHz offset 
* SOOpSec frequency switching 
* ±1dfl output accuracy 
* Full GPlfl 



9082 

Synthesized Signal Generators 
* 1 5MHz to 520MHz 
* AM, FM, 0M, Pulse Modulation 
* -130dBm to + 19dflm 
* 3 x 10' 10 per day stability 
* Passive doubler to 1040MHz 1 ? 



9084 

Synthesized Signal Generators 
* 0kHz to 104MHz (208 MHz with doubler) 
* -130 dBm to + 19dBm 
* Nor-volatile Memory (96) slots 
* Very Low RFI 
* High Spectral purity 


9083 

Twotone Generator 

* 10Hz to 100kHz 

* 10V RMS output 

* Balanced and Unbalanced Output 
* Two alternative or mixed tones 
* Very low distortion 0.04% 

t, * , K ’< 


Manufactured by 

HX3BEO 

RACAL-DANA 
■t- INSTRUMENTS LTD 




Head office 

Sterling Centre, 

16/2, Dr. Anm Besant Road, 
Bombay 4Q0 018 
Tel: 493 8586 
Telex: 011-73724 


Branch Office 

59, Millers Read, 
Benson Town 
Bangalore 560 046 
Tel: 664389 
Telex No. 0846-641 
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IN INDIA* 




Spurious television manufscturer* 
located tn Delhi are tsuarng the p«he- 
ou«r a (DM of. about Rs 1800 mMIloo 
i evasion# exwae duty, 
'•ala# tax arid **** k ** 
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Budget disappoints ELCtNA 

The Electronic Component Industries 
Association (ELCtNA) is disappointed t : 
find that the central budget for 1868-87 
has not taken cere of the serious prob¬ 
lems faced by the electronic compo¬ 
nents industry for the past three years. 

The association feels that the reduc¬ 
tion of duty on electronic components 
from 160 per cent to 78 per cant In 
August. 1983 created a number of 
serious imbalances In the industry, Exer¬ 
cise for redressa! of these anomalies has 
been going on ever since. Although the 
association had made a detailed Study of 
the subject and the Department of Elec¬ 
tronics had reportedly recommended a 
package for correcting the anomalies, 
the Finance Ministry has completely 
Ignored the urgency, 

It may be recalled that ELCINA was 
able to convince the government that the 
electronic components industry should 
be made exciae-free. In Implementing 
this decision last year, however, only 26 
components were allowed exemption A 
thorough analysis was made to identify 
the remaining components and parts 
which need to be given excise waiver 
and ELCINA was looking to the budget 
for correcting this anomaly also, 
ELCtNA has expressed the hope that the 
government will review the Industry’s 
plea for immediate relief 

Spurious TV sols 
flood market 


vision set attracts Ra 400 In excise duty 
and another Rs 400 as safes tax These 
unregistered and unlicensed units pay 
no taxes. 

Rules on phone use relaxed 

Telephone subscribers can now freely 
use, without licence, certain approved 
attachments as the Department of Tele¬ 
communications relaxed some condi¬ 
tions recently 

These include, automatic answering 
and recording devices, pushbutton and 
dial type telephones, loudspeaking tele¬ 
phones with or without the use of 
handset, end STD barring devices 

The number of storage devices, auto¬ 
dialling devices (subject to the restric¬ 
tion that the number of automatic repeat 
attempts is not more than one) end devi¬ 
ces providing information on call- 
duration, calling time and called number 
for use on PABX extensions, also do not 
need licences, 

However, wap of cordless telephone 
will be permitted only under a licence. 
No testing fee would be levied in individ¬ 
ual cases of attachment of imported 
devices 

indtgenousiy-manufactured attach¬ 
ments including pushbutton and dial- 
type telephone would continue to be 
type-approved by the department and 
would be sold to subscribers directly by 
the manufacturers. 

TV boom on tho wane 

if the production and sale figures of tv 
sets In 1988 are any indication, then the 
TV boom after the unprecedented 
growth up to January igssin the Wake of 
expansion ol the TV transmission net¬ 
work. seems to be on the wane. 

The Toil in the demand for btack-and- 
whfte Tv seta, partlcuiarly that of 61cm 
semen idee, has already adversely 
affected the indigenous components 
industm The mandf^awer* of Mack* 


hpae oet.pra- 
‘mMShm 
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projections made by the Indian Television 
Manufacturers' Association (ITMA) have 
gone awry. 

Telex on demand 

Telex services in the country's major cit¬ 
ies would be available on demand in the 
very near future, according to minister of 
state for Communication, Mr Ram Nlwas 
Mtrdha, who was speaking at a consu¬ 
mer business forum recently 
Top priority is to be given in the Seveh* 
th Plan to strengthening and modernis¬ 
ing the telephone network and to making 
telex and telegraph services fast, depen¬ 
dable and trouble-free, 

Another corporation would be set up 
for the country's overseas services. This 
would be m addition to the corporations 
for Delhi and Bombay telephones, in 
future no extra charge would be levied 
for attachments to telephone Instru¬ 
ments if they were not compatible with 
the system 

AREA (L Zone) president 

Mr S.P. Kapur, proprietor of Esperad 
Electronics has been re-elected as the 
president of the All India Radio & Elec¬ 
tronics Association, E Zona (AREA, E. 
Zone) for the term 1986-87. 

Mr Kapur has served with credit, the 
AREA (E Zone), as the honorary secre¬ 
tary for five terms from 1979-80 to 1983- 
84 and is a popular figure In the 
electronics trade end industry He has 
also been an office bearer for several 
government sponsored seminars, work¬ 
shops and exhibitions on behalf of the 
AREA (E Zone). 


M. 
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RBXE Global Radio 

A new worldwide high frequency (HF) 

K lo radio Station, NDXE Global 
to, wilt soon be launched at Opelika 
oRy in the USA to reach listeners from 

(pronounced ‘in dixie') has 
h&m several yean in the making Mr 
H,D. Nonnan Jr, who started as a radio 
, Station record librarian at the age of 
1 eight, borwteived the idea with ms men- 
Vfwr^jat* John Herbert Orr, who produced 

ts 




Tuning in NDXE Global Radio on today & high-tech radios will be as easy as dialling a phone 


the first US-manufaitured magnetic 
recording tape and the Orrox CMX video 
editor 

As the* world s> fir st privately owned HF 
stereo station NDXE will offet program 
nnng lhat is tot illy different from the 
Voice of America BBC Madio Moscow 
and othei government-run shortwave 
stations Instead of political ihetoric 
NDXL s programs will feature live con¬ 
certs and sporting events worldwide 
phone m shows, news inter national 
weather and music by the world s most 
popular recording artists 

Although HF transmissions havi not 
been considered a viable medium for 
broadcastmq concert hall quality 
music NDXE s superpower lOOkW ste¬ 
reo shortwave transmitter and 100-foot 
lotatable log periodic antenna will 
deliver over three million watts of power 
Broadcasts will be b< amed to Europe 
the Pactfit and the Ameiu as In addition 
to its exciting s jund NDXE will be one of 
tee few worldwide Hf stations that 
ar i rt' paid advertising 

Europe’s fastest 
growing 1C supplier 

Plessey Sennr indue tors is emerging as 
the fastest growing supplier of inte¬ 
grated circuits in Furope according to 
an independent survey 

Last year the company sold nearly 30 
million chips, an increase of almost 29 
dgjr cent on the previous year Seventy- 
the chips were exported 
wtWbullHVntted States mainland 
EggHHHthe Far East being the larg- 


Piessey Semiconductors is Britain s 
largest indigenous producer of inte¬ 
grated circuits Its technology enables it 
to produce chips less than 2mm which 
can control the motor speed of a house¬ 
wife s food mixer or carry the switching 
capability of a ten-thousand-subscriber 
telephone exchange 
The company is managing to cram 
ever-increasing numbers of electronic 
components on to a single chip-a 
development known as very large scale 
integration (VLSI) This has made possi 
ble big reductions in the size and cost of 
many items of commercial equipment 
especially data processing devices and 
telephone systems While producing 
essential high volumes of general pur¬ 
pose iCs, Plessey Semiconductors also 
makes relatively small quantities of uni¬ 
que chips for particular customers 
using computer-aided design methods 
and by freezing the production process 
before final interconnections are made 


SPOT satellite launched 

An earth observation satellite SPOT was 
recently launched from Kourou in 
French Guiana and placed in orbit 
Conceived and designed by the 
French Centre National d'Etudes Spati- 
ales (CNES), the SPOT system has been 
built by the French Industry in associa¬ 
tion with Belgian and Swedish partners 
It consists essentially of an earth obser¬ 
vation satellite and earth stations for 
data reception It is by fer the most effi¬ 
cient remote sensing system (for non- 
military use) in the world 
SPOT produces 60km wide scenes 


with high quality land resolution 10 m in 
panchromatic mode (black-and-white) 
and 20 m in multispectral mode (colour) 
It can also deliver observations of a sin¬ 
gle zone in a minimum of 60 hours 

Scientists expect great things from 
this technological marvel which flies in a 
heliosynchronous orbit at 6 km per 
second and goes round the earth in 100 
minutes more than 14 times a day On 
the ground various means have been 
activated to receive and process the 
enormous amounts of information and 
data provided by the SPOT system 

In the first phase of the SPOT system 
there will be two mam receiving stations, 
the first in Toulouse and the second in 
Estrange (near Kuruna, Sweden) Both 
will receive direct data from other parts 
of the world which will have been stored 
by two on-board recorders The French 
and Swedish stations can receive some 
250 000 pictures a year In addition to 
these three other receiving stations are 
ready to receive pictures from SPOT 
two in Canada and the third in Bangla¬ 
desh India, China Australia and Saudi 
Arabia have shown a keen interest in 
acquiring and processing the remote 
sensing data SPOT for their own earth 
stations 

Among the mam applications for the 
images sent by the first SPOT mission 
are land use studies, assessment of 
renewable resources (agriculture fore¬ 
stry) aid to exploration of mineral and 
oil resources cartographic work at 
medium scales analyses of natural 
catastrophes (flood, drought plant dis¬ 
eases), and mapping and study of 
routes 


A ‘hearing* typewriter 

A word processor you can speak into 
rather than having to type into is being 
developed as pan of a £l4-million pro¬ 
ject on speech recognition in Britain 
The research, which is expected to be 
completed by 1989, could lead to a range 
of devices being able to use normal 
speech as the input It is being con¬ 
ducted by a consortium consisting of the 
electronics company Plessey, together 
with Edinburgh and Loughborough Uni¬ 
versities and London's Imperial College 

The aim is to develop a system that will 
respond to normal conneoted speech 
rather than single words The processor 
will have an unlimited vocabulary and 
will display the words on a screen before 
printing 

The unit will use a conventional pro¬ 
cessor to convert speech into electncai 
impulses Speech analysis will then be 
earned opt by a number of parallel pro- 


cessors These will match words Slid 
phrases with the computer s knowledge 
base to come up with the best matching 
word The computer will have an initial 
vocabulary of several thousand words 
but will have the ability to accept correc¬ 
tions if it gets a word wrong and thereby 
extend its vocabulary 
The aim of the research is to invent a 
speech processing interface that can be 
fitted to a range of machines, the word 
processor being the first The experts 
anticipate that the speech Input proces 
sor, as it will be called, will cost as much 
as a desk-top computer 


EEPROM with floating gate 

With its SDA 2506 non-volatile memory 
Siemens offers the first model of a gen¬ 
eration of EEPROMs (electrically erasa¬ 
ble programmable read-only memory) 
which can be operated from a single 5V 
supply 

Originally designed as a program 
memory for radio and TV sets the device 
has now become suitable for all applica¬ 
tions where only this single supply is 
available This encompasses virtually 
the entire consumer and industrial elec¬ 
tronics sectors 



This t024-bit EEPROM works on a single 5V 
supply 


An EEPROM can store important data 
for over a decade ensuring that not a 
single bit of information is lost Until 
now this level of data security was pos¬ 
sible only at the added cost of an extra 
back-up battery on the board Informa¬ 
tion is stored in the form of a charge on a 
totally insulated silicon electrode (float 
mg gate) l he insulating oxide is tra¬ 
versed by a tunnel junction which con¬ 
nects the floating gate to the 
semiconductor substrate Siemens has 
managed to refine an NMOS process for 
the EEPROM so that the electrons in a 
charge can pass through this junction 
with next to no loss- both when storing 
and deleting information 
The SDA 2506 is an ideal memory for 


retaining set values when calibrating 
equipment Parameters and operating 
data remain stored even if the supply 
voltage is switched off intentionally or 
otherwise Even after many years with¬ 
out power the equipment will still know' 
what was entered into it originally A 
back-up battery lasts only a few months 


Computex Taipei *86 

Computex Taipei, the international com¬ 
puter show held annually in Taiwan, has 
grown rapidly during its five-year his¬ 
tory This year, some 500 top Taiwan 
suppliers will take part in the show 
Computex Taipei 66 will be held from 
June 2-8 and the morning sessions (dam 
to 1 pm) will be open to buyers only 
Computex ’66 will be held at a new venue 
this year—the Exhibition Hall of the Tai¬ 
pei World Trade Centre 
High-quality products will be offerred 
at competive prices Products on display 
will be computer systems, microcompu¬ 
ters minicomputers, card readers, mag¬ 
netic tape devices, magnetic disc 
devices printers, terminals, monitors, 
software services and components, local 
area network, office automation equip¬ 
ment and parts and components 


Wirewound Single Turn Potentiometer 


■^9 

4$ 


T 700 PASI 
T 201 PASI 
T702PASI 
7 203 PASI 
T 204 PASI 


1 xT 200 PASI 

2 x T 710 PAS 


320 • Immersion proof and 
320 washable 

• High stability and 
mechanical life 

• Torque > 1 Ncm 
on request 

>20 • Dielectric strenqth 
320 2000 VAC SEV tested 


300 

280 


2 x I 200 PASItC 
2 x T 210 RASCC 



k 200 


170 

320 


320 


Concentric shafts 


max 20 k Ohm 
1 W40C -2 r ) - + 85°t 


• Standard shaft length S 8 16 bOmm 
Screwdriver slot only atB 8 18mm 

• Spec«i shaft length on request 

• mechanical rotation 320* 



CNofSZSSkrcr* 
S. A.S WITZERLAND 
AUNTS MINIMA 

ViSltfll AGENCIES 

W-10.7«1Jt^»HOOt«T,JUMCRAT IAZM 
HYMNASAO-Ste SOS. INDIA 
fMDM 4*101, TEUDteiSS-ltl fKO. INDIA 

Vafev 



mOTECN 


The Professional Grade 
MULTIMETERS 



Digital Model PM 6040 



Writ* for Catalogues and Pricat 
MANUFACTURED b MARKETED by 


SINGH TRADING COMPANY 

>W i ti ui'Kj Division 

'< 1.4i Roar! Madras 1 00 007 

Phone IHalh'.t H 84.13!,9 




















5 AT LAST 



THE PRECISION AND QUALITY 

you were looking for at realistic prices 

L’JYABASU 

PCB Drafting Aids now made in India. 



metric measure available ex-stock. 

• 1C Patterns and Donuts to be introduced soon. 


Write to 

PRECIOUS ELECTRONICS CORPORATION 

52'C, Chhotani Building Proctor Road, Grant Road (E), Bombay-400 007 
--»- 

Dealers wanted all over India 


EMsCtRONlCS FOR YOU 

IS i 



DC POWER SUPPLIES 


BUILT TO YOUR 
REQUIREMENTS, 
SHIPPED IN JUST 
FOUR WEEKS, 

Save time and effort by having 
Elnova build your Power Supply 
systems for you Promptly and at 
reasonable cost even when you 
order only ONE 

Simply list the dc output voltages 
and currents you require, and 
determine the features and 
accessories (meters,controls, 
switches, handles, chassis etc.) to 
be Included and mail us your 
specifications. 

We will assign a Model Number to 
your Power System, and quote a 
firm price. If no unusual construction 
or components are specified, we will 
ship your system, completely wired 
and fully tested, four weeks after we 
receive your order. 


Manufactured by: 



ELNOVA PVT LTD. 

41, New Okhla Indl. Complex, 
Phase II, Scheme-Ill 
New Delhi-110 020 

Phone: 637626 

GRAM. “EN0VA8S0 

Marketed by: 

DIGITAL PROMOTERS 

108, Sahyog, 58, Nehru Place 
New Delhi-110 019. 

Phone: 6437849 
Cable: DIGITEMP 



Lab and OEM 
Power Supplies 
upto 3000 Watts 
In various voltage and 
current ratings. 
Write for our catalogue. 




Debikay's access to world's best technology now 
gives you business communication advantage no 
less than their leading-edge in industrial Computers 



kay. The company committed to 
ity-the best quality anywhere 
determined to bring the fruits of 
tronics revolution to India, in 
ciation with world leaders A 
-runner reputation with Allen- 
lley tie-up in Industrial Compu- 




Electronic Typewriters incor- 
irate the latest Japanesetechno- 
jy. Wherever introduced they have 
elt new efficiency standards. 

ECTRONIC TYPEWRITER AND 
EMORY WRITER 

'Z — Priced nominally 
higher than the 

T»L h mechanical ones 
Ph °nes//jr/ 

.J/fJ * Re-usable ribbon- 
jjr cartridge makes it 
economical 

Advanced display, memory and 
word -processing features 

Convertible to Computer Printer at 
3 cost 

Automatic correction, underlining, 
lecimals and figure line-up 

Choice of interchangeable type- 
ityles 

/ low operating sound 

1 to use-feather -touch M 

■-board-less fatigue H 

:tronic memory writer Jfl 


_ 0 ff ers 37 ^ memory 

'' m . I"i i_to expand efficiency 
I . . | W of the Electronic 

I | Typewriter 

Character!stically, a 
whole range of 

KpMiMlwP Debikay's upfront 

."""''il business commu- 

I——- J nication systems 

based on the most sophisticated 
American, European and Japanese 
know-how is programmed to 
take on the Indian market soon 

ELECTRONIC PUSH-BUTTON TELE¬ 
PHONE 

Holds the desired number in case of 
busy-line and automatically repeats 
the call. 

ELECTRONIC FACSIMILE 

js yfcs ty-Ji Sends exact 
j&MuS/W duplicate of 
any document 
Electronic pabx anywhere in the 
world in just 20 




Electronic PABX 




to 30 seconds and.dramatically cuts 
communication time and costs. 

ELECTRONIC PABX 

Long-life space-saver. Its precision- 
memory makes it error-free perfor¬ 
mer for even biggest of establish¬ 
ments The hi-tech office systems 
- twk\ f r ° m Debikay 

Memory Write- over the country 

(D€) DEBIKAY 

Debikay Information Technology, 
B-46, Soami Nagar, 

New Delhi. 110017 Phones-6436367, 
6434109 








I 


(t>€) DEBiKAY-Programmed with the world's best 




ELECTRONICS FOR YOU 

. - ' V * ,/ i 








Electronic 

Typewriters 

Guide 




E lectronic typewriters that were being retailed for 
58,000 yens (approx. Rs 2700) in Osaka (Japan) 
in 1984 still cost over Rs 10,000 in India. And if 
you require some special features, you may have 
to spend between Rs 20,000 and Rs 35,000. However, these 
prices are much lower than one had to pay in 1984 or even 
during early 1985. 

Though most of the cost for an electronic typewriter goes 
to meet various taxes and duties, as is the case with all office 
equipment and most electronic goods, there still appears 
some scope for reduction in prices. With the competition 
hotting up, and with largerdemandsand consequent supply, 
the prices may soon fall further. This in turn would make the 
purchase of an electronic typewriter more attractive com¬ 
pared with the manual typewriter, it is therefore no wonder 
that almost all well known mechanical typewriter manufac¬ 
turing companies have also started manufacturing electronic 
type winters. 

This docs not imply that the mechanical typewriters are 
going to become obsolete soon. Mechanical typewriters 
have their own advantages such as economy in operation 
(electronic typewriter ribbons are much costlier) and non¬ 
dependence on electricity (power failures render electronic 
typewriters useless). Plus they are sturdier (capable of with¬ 
standing rough handling) and of course much cheaper at 
present. 

Advantages of electronic typewriters are numerous— 
depending on the model you choose. They can be used as 
word processors so that oft-repeated paragraphs, or even 
full text of letters and forms, can be stored in their memory 
and recalled (without having to type again) flawlessly, pro¬ 
vided you are prepared to spend Rs 35,000. Some publishers 
are using them as composing machines for subsequent print¬ 
ing by offset process. For this, special features, like justifica¬ 
tion, centering of text, flush right typing, bold letter printing, 
and sufficient in-built memory and storage (micro disc) etc 
are required. 

Another popular application of the electronic typewriter 
is as a daisy-wheel printer for computers. Instead of buying a 


daisy-wheel printer, many computer users prefer an elec¬ 
tronic typewriter as it can also be used independent of the 
computer. For this, most electronic typewriter suppliers 
either provide a built-in interface or offer it as an optional 
item. 

A great advantage of all electronic typewriters is that the 
typefaces can be; changed very conveniently within seconds, 
whereas in the case of a manual typewriter it is almost 
impossible. Another obvious advantage is the excellence in 
quality—the matter typed on an electronic typewriter looks 
almost like printed matter, provided a good quality ribbon 
is used and the daisy-wheel used is not worn out. 

Only a few of the advantages and features have been 
mentioned here, but in fact there are many more which can 
be seen in the accompanying buying guide. 

Buying guide 

To help EFY readers in doing a preliminary survey of the 
type of electronic typewriters being offered at present, the 
buying guide gives the features of some of the available 
electronic typewriters. Some of the machines could not be 
included in this guide as the solicited information did not 
reach us till the time of going to press. 

The prices and specifications mentioned here were col¬ 
lected mostly in February and first half of March but they 
may already have changed in some cases. The buyers are 
therefore advised to contact the companies for full details 
and the latest information before placing their orders. 

Similarly, though all care has been taken in collecting and 
publishing the information, EFY cannot take responsibility 
for any error or mis-interpretation of the information 
printed here. 

Only daisy-wheel type electronic typewriters have been 
included in the buying guide though one or two companies 
offer IBM-type typewriters using ‘golf-ball’ printing ele¬ 
ments also. 

Addresses of most of the well established electronic 
typewriter suppliers have been published separately so that 
further details can be obtained from them directly. 


APRU.1986 


21 


OCM TYPESTAR-1 


BUYING GUIDE TO ELECTRONIC TYPEWRITERS 


Brand 

AllTOCON-NAKAJIMA 




DCM 

FACIT 

Company Name 

Autocon Control Pvt Ltd 




DCM Data 

Forbes Forbea 







Products 

Campbell & 

Co. 

Mod*) 

At 330 

At 150 

At 375 

At 395 

AE 475 

TYPESTAR-I 

8001 

Display 

No 

No 

20-ch. LCl) 

20-ch. LCD 

20-ch. LCD 

No 

No 

Mraw) 

40 stroke* 

l-linc correction 

Max. 200 ch or 

Max. 300 ch or 

Max. 300 ch. or 

1 -line correction 

5-6 lines corrcc. 


correc. 

14-day back-up 

5 lines corrcc. 

5 lines corrcc. 

5 lines correc. 

16-ch. buffer 

3 layouts 



for IAB A MAR 


10k Memory 

10k Memory 



Correction Tip* 

Lift-off 

Lift-off 


- 


Lift-off 

Uft-off 

Inlcrhc* 

Option (built-in) 

Option (built-in) 

Parallel (built-in) 

Parallel (built-in) 

Parallel (built-in) 

Built-in 



Parallel (Centro- 

Parallel (Centro¬ 

(Centronics 

(Centronics 

(Centronics 

(Vmronics 



nics compat.) 

nics compat.) 

com pal.) 

compat) 

compat) 

parallel 


Printing Speed 

1.1.2 cps max. 

11.1 cps max. 

IS cps max. 

15 cps max. 

IS cps max. 

12 cps 


Pitch 

10, 12. 15 

10. 12. 15 

10, 12, 15 

10. 12. 15, PS 

10, 12, 15, PS 

10. 12, IS 

10, 12, 15, PS 


eh/inch 

eh/inch 

ch/inch 



ch/inch 


Unt Special 

1. I«,2 

1, IVi, 2 

1. I 1 /;, 2 

1. 116. 2 

L I!6.2 

1. 116.2 

- 

Peper Width 

164 mm 

164 mm 

182 mm 

182 mm 

420 mm 

340 mm 

390 mm 

Typing Line 

292 mm 

292 mm 

292 mm 

292 mm 

144 mm 

280 mm 

330 mm 

Keyboerd 

46 keys 

46 keys 

46 keys 

46 keys 

46 keys 

- 

Very low height 

tine Kurmal 

16 positions 

20 positions 

Decimal tab¬ 

Decimal tab¬ 

Decimal tab¬ 

16 positions 

26 tab stops plus 

II 1th Functions 

resettable tah. 

resettable tab. 

ulator 

ulator 

ulator 

rasettitble tab. 

3 standard set¬ 



Decimal tab¬ 

lab centering 

Tab centering 

Tab centering 

Decimal tab¬ 

tings, Decimal 



ulator 




ulator 

tabulator 

Flush Right 



Yes 

Yes 

Yes 

No 


Auto Centering 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Auto I nderlinlni 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Bold Ullcrlnt 

No 

No 

- 

Yes 

Yes 

No 

Yes 

Wel|ht 

Approx 9 kg 

Approx. 9 kg 



... 


18.5 kg 

Other Feature* 

Page-end 

Auto return 

Auio return 

Auto return 

Text-editing 

3-teve! 

Auto return 


indicator 

Paragraph indent 

Paragraph indent 

Paper injection 

(50 files) 

impression 

105-character 



ROM,RAM 

Required hyphen 

lever 

Memory 

Paper-end 

printwhetl 



self-diagnosis 

1-lcvel 

Paragraph indent 

functions 

indicator 

Very 



Page-end 

impression 

Required hyphen 

Line print, Store 

Auto return 

quiet 



indicator 

Paper injection 

Line print. Store 

Auto return 

Line-end 

operation 




lever 

Programmable 

Para indent 

indicator 






paper insen 

Paper injection 







Justification 

Required hyphen 







lexi-cditing 

Justification 







(50 files) 








Memory functions 




Optional Accessories 

Interface box 

Interlace box 

Auto sheet 

Auto sheet 


_ 

— 




feeder 

feeder 







Serial (RS-232C) 

Serial (RS 2320 







kit 

kit 




Price (tael. Texet) 

K* 14.581) 

Rs 18.450 

Rs 21,595 

Rs 31.950 

Rs 14,200 

Rs 16,200 

Rs 21.500- 


2800 discount 

D>---—---... 1 . 


ELECTRONICS FOR YOU. 
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U8HA SILVER REED EX 200 


BUYING GUIDE TO ELECTRONIC TYPEWRITERS 


Brand 

IRS 

HALDA 

OLYMPIA 

NETWORK 



SILVER REED 

Company Name 

Indian Repro* 

Methodex Syitems Pvt Ltd 

Indian Communications Network 


Usha Computers 


graphic Syatems 






A Peripherals Ltd 


Ltd 







Model 

III) 

Professional 

Super type 2 

102 (100 senes) 

316 

132 

FX 200 

Display 

40-ch LCD 

No 

20-ch fluore¬ 


20 ch fluore¬ 

20-ch lluore 

No 




scent 


scent 

scent 


Memory 

Ten 255-ch 

4000-ch in 18 

16 000-ch in ’8 

2000-ch 

Ib.OOO-ch 

32,000-ch 

32-ch key buffer 


phrase memory 

segments. 

segments 

222-ch 

Word phrase 

Word/phiasc 



300 h.Ii correc¬ 

500-th 

500-ch 

correction 

reprint 

search 



tion memory 

correction 

correction 


Stored text 

Stored text 



500 hrs storage 

memory 

memory 


repnnt 

repnnt 



retention 







Correction Tape 

1 ilt-oft 


1 ift-olf/Cover-up 

1 ift-ofl 

1 ilt-off 

lilt-off 

Auto correction 

Interface 

Optional 

Optional 

Optional 


Optional 

Optional 

Optional 

Print! nf Spaed 

<3 cps 

20 cpt 

20 cps max 

16 cps 

20 cps 

20 cps 

16 cps 

Pitch 

10, 12, 15 

10, 12, 15. PS 

10, 12. 15, PS 

10.12 PS, 

10 12, 15, PS, 

10, 12. 15. PS. 

10, 12, 15 





Mini-PS 

Mim-PS 

Mim-PS 


Line Spadni 

1, IK. 2 VA 



l ive types 

1 ive types 

Five types 


Paper Width 

360 mm 

435 mm 

415 mm 

435 mm 

435 mm 

435 mm 

360 mm 

Typing Um 

302 mm 

338 mm 

358 mm 

340 mm 

340 mm 

340 mm 

292 ram 

Keyboard 

46 keys 

48 keys 

48 keys 

46 keys 

46 keys 

46 keys 

46 keys 

Line Format 

Decimal tab¬ 

Decimal tab¬ 

Decimal and 

Decimal tab¬ 

Auto tab every 

Auto tab every 

Decimal tab¬ 

A Tab Function! 

ulator 

ulator 

standard tab¬ 

ulator 

5 spaces, special 

5 spaces, special 

ula tot 




ulator 


page setting 

page setting 







(unctions 

functions 


Fluah Right 

Yes 


Yes 


Yes 

Yes 

Yes 

Auto Centering 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Auto Underlining 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

■old Lettering 

Yei 

Yes 

Yes 

Yes 

Yes 

Yes 


Weight 

Approx II kg 

16 5 kg 

19 kg 

21 kg 

20 kg 

20 kg 

9kg 

Other Fcatana 

3-level impact 

Auto return 

Auto return 

Vertical lines 

Page-end 

Page-end 

Auto return 


Paragraph indent 

Paragraph indent 

Paragraph indent 

Auto return 

indicator 

indicator 

Paragraph indent 


Page-end 

tupended print 

3-level impact 

PkgC-end 

Auto return 

Auto return 



indicator 

3-level impact 


indicator 

Justification 

Justification 



Justification 



Variable 

Verticil lines 

Vertical lines 



Low noiae 



impact 

Page-end A 

Page-end A 



(63 dB) level 




ribbon-end 

ribbon-end 







indicators 

md teaton 







Text editing 

Text editing 


i 

U 

< 

] 

Interface lor 

RS 232C 

RS 232C, 


RS 232C 

RS232C 

Centronics 


attachment to 

computer inter¬ 

Centronics A IEC 


interface 

interface 

compatible A 


computer 

face 

interfaces, 




RS 232C serial 




Micro drive for 




interfaces 




8k due tractor 








feed 





Nee (end. Turn) 

Ri 21,915 


t 
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CSI TACKER T046 


BUYING GUIDE TO ELECTRONIC TYPEWRITERS 


Brand 

PCL 


CHALLENGER 


TACKER 


Company Name 

Pertech Computers Limited 

Rondo Vickens India Ltd 

Communication Service* (India) Pvt Ltd 

Model 

fX-251 

KX-653 

1 

II 

TQ 42 

TQ 46 

Display 

No 

15-ch. LCD 

No 

40-ch. LCD 

No 

40-ch. LCD 

Memory 

1 -line correction 

hk (16k optional) 

10-ch. correction 
6-ch. key buffer 

1-line (180-ch.) 
correction 

256-ch. key buffer 

6-ch. key buffer 

1-lme (144-ch.) 
correction 

256-ch. key buffer 

Correction Tape 


Lift-off 

Lilt-off 

Lilt-ofl 

Lift-off (10-ch.) 

— 

Interface 

Optional 

Optional 

— 

Parallel (Centronics) 
(KS 232C optional) 

— 

Parallel (Centronics) 
(RS 232C optional) 

Printing Speed 

13 cps 

15 cps 

12 cps 

15 cps 

12 cps 

15 cps 

Pilch 

10. 12. 15 

10. 12. 15 

10. 12 

10, 12 nr 15 

10. 1? 

10, 12. 15 

Line Spacing 

1. IW, 2 

1. I'/r. 2. 3 

1. 116. 2 

1. 116. 2 

1, l'/S. 2 

1. l'A.2 

Paper Width 

34.1 nim 

343 mm 

330 mm 

330 mm 

330 mm 

364 mm 

Typing line 

280 mm 

280 mm 

280 mm 

305 mm 

280 mm 

305 mm 

Keyboard 

46 keys with Math 

A Scientific 

international key¬ 
board plus Math & 
Scientific 

44 keys 

44 keys 

44 keys 

44 keys 

line formal 
& Tab function* 

Decimal tabulator 

Decimal tabulator 

13 resettable tab 
positions 

Decimal tabulator 

20 resettable tab. 
positions 

13-position tab. 

20-position tab. 

flush Right 


Yes 

No 

Yes 

No 

... 

Auto ( entering 


Yes 

No 

Yes 

No 

Ye* 

Auto l nderlining 


Yes 

Yes 

Ye* 

Yes 

Yes 

Bold Lettering 

No 

No 

No 

No 

No 

No 

Weight 

7 8 kg 

8.6 kg 

9.3 kg 

10 kg 

‘*8.6 kg 

12 kg 

Other feature* 

Supci : sub script 

Paragraph indent 
Justification 

Auto return 

4-level impact 
Vertical lines 

- 

3-level impact 

J unification 

Auto return 
Paragraph indent 

Auto return 

3-level impact 
Justification 

Optional Accessories 

Price (earl. Taxes) 

lf-50 interlace 

Lid cover 

Microdisc drive 

Rs 12,000 

RS 232C interface 

Rs 16,500 

— 

— 




looking for an electronic typewriter? 


whether you buy 

SEARS WUSA . _ 

TRIUMPH 
ADLER 0F WES ^^ ANY 

SMITH 
CORONA"^ 

or 

AUTOCON-^^ 
NAKAJIMA" INDIA 



you buy the same, latest 1986 . 
most proven Japanese technology. 


come to us. Well show it to you. 


Indian Airlines, Bharat Earth Movers 
Ltd, ET & T Corporation, Centre for 
Development of Telematics. IIT and 
many other organisations did not 
import the latest electronic 
typewriters from USA. UK. or 
Germany They came to us and 
decided on Autocon-NakaJima 

NakaJima All of Japan - with whom 
Auto Controls have a technical co¬ 
operation de-up - are the world's 
largest manufacturers of electronic 
typewriters with a monthly 
production uf 50.000 machines Yes, 
50,000 a month You've read it 
coirecttv 

Thoughtful Functional 
Features 

• 100 character daisy wheels 

• 5 line correction memory 

• Tab Centre and Bold Printing 

• Automatic stencil cutting 


• Lowest recurring nbbon cost 
Facility for nfllling of cassettes 
with pancakes 

• Simple to operate 

• Computer Printer 

• Unlimited memory with Word 
Processing facility 

only acn offers you 
the widest range to 
choose from 

Take the Autocon-Nakallma that 
meets your needs the best 
AE 550 Basic Model 
AE 550 Advanced Basic Model 
AE 575 20 character LCD display 
AE 585 8 K memory 
AE 595 20 character LCD display 
and 10 K memory 
AE 47517' Carriage for double 
foolscap statements LCD 
display and 10 K memory 


j 4 €N 

AUTOCON-NAKAJIMA 

Electronic Typewriter 


Tfifr Electronic Typewriter 
approved by ERTL (N) 
Department of Electronics, 
Govt of India. 


A product Of 

Canufed croup. 



_Cali us Today for Details and a Free Demonstration, 

Auto Control Pvt Ltd. 


B-12, New Delhi House 12 0, Embassy Centre 
Barakhamba Road Nariman Point Bombay 

New Deim-110001 Phones 255629. 234424 

Phones 5316464,3510157 Telex. 11-5972 


105 Udvan Darshan, 
Sayani Road Prabhadevi 
Bombay-400025 


CALCUTTA _ _ 

20-B. Shantmlketan, 20i~ Cama Meenakshi Apartments 1108 Sector 33-C 
8 Camac Street. 4/1 2-5, Plain Street Infantry Road Chandigarh 
Calcutta 700017 Bangalore-560001 Phone 312B5 

Phone 434314 Phone 577041 
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Brand DEBIKAY 

Company Name DEI Ltd 


Model 

LX EC 1 

EXEC II 

Display 

No 

40-ch. LCD 

Memory 

No 

1 line (max. 180 eh.) 

Correction Tape 

Uil-ofl 

Lift-off 

Interface 

No 

Built-in parallel 

Printing Speed 

IS cps 

(Centronics compat.) 
15 cps 

PH eh 

10. 12. 15 

10. 12. 15 

Une Spacing 

■ 1. 114. 2, .1 

1. 114, 2.3 

Paper Width 

540 mm 

340 mm 

Typing Line 

305 mm 

305 mm 

Keyboard 

44 keys 

44 keys 

Une Format 


20 resettable tab. 

' A Tab Functions 
Flush Right 

No 

Yes 

Auto Centering 

No 

Yes 

Auto Underlining 

Ye* 

Yes 

Bold lettering 

No 

No 

Weight 


10 kg 

Other Features 

3-level impact 

3-level impact 

, 

- Super 1 sub script 

Super/tub script 

Optimal Accessories 


Auto return 

Semi word processing 
features 

Justification 

Vertical lines 

Price level. Tuxes) 


Rs 18,500 


UNITEK. 

llnitek Copiers Pvt Ltd 


EM 

EM-1 

EM-2 

EM-3 

No 

No 

40-ch. LCD 

20-ch. LCD 

10-ch. butler 

46-ch. correction 
ll-ch. buffer 

1 -line (144 ch.) 
correction 

8k back-up 

8k auxdiary optional 
2-hne aulo correction 

Lift-off 

Lifl-off/ Cover-up 

Lift-off 

Parallel Centronics 
RS 232C optional 

Lift-off/Cover-up 

12 cps 

15 cps 

15 cps 

20 cps (bi-dir.) 

10. 12 

10. 12. 15 

10. 12. 15 

10, 12, 15. PS 

1, 114.2 

Variable 

1. I?4, 2 

1. lit. 2, 214 

340 mm 

364 mm 

364 mm 

432 mm 

280 mm 

292 mm 

305 mm 

335 mm 

44 keys 

46 keys 

44 keys 

46 keys 


16-position tab. 

20-position tab. 

Decimal A vertical 
tabulation 

No 


. 

Yes 

No 

_ 

Yes 

Yes 

Yes 

— 

Yes 

Yes 

No 

No 

No 

Yes 

9.3 kg 

9 kg 

— 

16 kg 

Rs 14,000 

2nd keyboard 
Adjustable impact 

3-level impact 

2nd keyboard for 
, special signs A 
symbols 

RS 232C interface 

Rs 18.500 

Auto return 
fXmgnpb indent 
Mail merge 

Text editing 

Key wotd/line search 
Super/sub script 

Help key 

Rs 30,500 








Addresses of some Prominent 
Manufacturers of Electronic Typewriters 


ADVANTOERLtKON LTD 

Kegd Off 
Ador House 
6K Dubash Marg 
Bombay 400023 

(Ph: 242626; Gm. CITRONKX. Tlx: Oil 2781 ADOK IN) 

ALTOS INDIA LTD 

A-79 DDA Shed* 

Okhla Induetrinl Are*, Phase II 
New Delhi 110020 

(Ph: 634376; Tlx: 0:11-4068 KRND IN) 

AUTO CONTROLS PRIVATE LIMITED 

414 New Delhi House 
27 Barukhamba Hoad 
New Delhi 11(1001 

(Ph: 3316464, 3310137; Gm. AUCOPRYL, Tlx ND 404H) 

B12 New Delhi House 

27 Barukhamba Road 

New Delhi 110001 

(Ph 3316464,3310137) 


New Delhi 110008 

{Ph; 5719967,5711569; Gm DKCKMDKPE,Tlx (Ml-61830) 

Salvs & Service Offices 

112115, West Wing, 1st Floor 

Tulniuni Chambers 

Nuriman Point 

Bombay 400021 

(Ph 224239, Gm DECEMDATA, Tlx 011-2.320) 
ShnntinikeUn, 3rd Floor 
H Cainuc Street 
Calcutta 700017 

(Ph, 443;*38, 433947: Gm DECEMDATA, Tlx 021 2840) 
Meeo House, 2nd Floor 
47 Mount Koad 
Madras 600020 

(Ph. K49520. 849571, (im DKCKMDATA, Tlx 041 7272) 
2nd Floor, HE Kuni Jhansi Koad 
New Delhi 110055 

(Ph, 520465, 522128. V20847, Gru COMPUTER) 

4th Floor, H.K. House 
Ashram Koad 
Ahmed a had 380009 
(Ph: 446187; Gm DECEMDATA) 


Pirujsliu Nagar 
Vikhroli 
Bombuy 4(HX)79 

INDIAN COMMUNICATIONS 
NETWORK LIMITED 

Corporate Office 

Network House 

IMO Commercial < 'entre 

Poorvi Murg 

Vnsant Vihur 

New Delhi 110057 

(Ph. 672182. 605301; dm INTERFACE) 

Sales (b Service Offices 

602 Vishal Bhavnn 

95 Nehru Place 

New Delhi 110019 

(Ph 64 J 7984; Gm: INTERFACE) 

B 25 Avndh Bazar 
Hotel Clarks Avsdh 
8 M G, Marg 
l.ucknow 226001 
(Ph 40131 Ext. 3202) 



105 Udy.m Darshan 
Sayani K tad, Prnbhudevi 
Bombay 400025 
(Ph 594733) 

20B Shnntiniketan 
8 Cumae Street 
Calcutta 7(KXH7 
(Ph: 434314) 

201 Cama Meenakshi Apartments 
4/1 *2-3 Plain Street Infantry Road 
Bangalore 560001 
(Ph: 577041) 

1108, Sector 33-C 
Chandigarh 
(Ph: 31286) 

COMMUNICATION SERVICES 
(INDIA) PVT LTD 

B-26 Sugar Apartment* 

6 Tilalt Marg 
New Delhi U0U01 

(Ph: ;I83322, 381772; Gm: KLETYPK) 

COPY-MAX PVT LTD 

911 Padma Tower 
5 Rnjendra Place 
New Delhi 110008 
(Ph: 5719689,5728598) 

Rani Off 

83/117, lit Floor 

A-Block, Shivalaya Buildinft 

Commander-in-chief Koad 

Madraa 

Viehwa Sedan 

Near Ax hi ana Building 

Exhibition Road 

Patna 

(Ph. 22720) 

Branch Off 
38/816, PSK Building 
Chittaor Road 
Eroakulant 
Cochin 

81/82 Haxrat Ganj, Prince Complex 
Behind Saba Cinema 

Lucknow 

8 Divya Vaeundere 
Commerce Houaa 

l et Floor, Opp. New Coart Building 
Mirxapur Rond 
Ahmed abad 

DCM DATA PRODUCTS 

Head Office \Mktt\ 

4th Floor. Vikrant Tower 
4 Kaj m d ra Piece 


Apt No. 6, Building No. 3 
Hadhu Vuswum Kunj 
Pune 41 UK) l 

(Ph. 61618; Gm. DECEMDATA) 

Punjab National Bank Bldg 
Bank Square, Sector 17 
Chandigarh 160017 
(Ph. 2U3J4; Gm: DECEMDATA) 

-Ambily Building 
XXXW1092C Wurriam Rond 
Ernakulum 
tJoehin 682016 

(Ph. 35087; Gm. DECEMDATA) 

1st Floor, Ashok Garden 
160 Surdnr Putel Koad 
Secunderabad 500003 
(Ph, 822596; Gm. DECEMDATA) 

1st Floor, Doraiswumy Bldg 

No. 1 Taluk Office Knad 

Coimbatore 

(Ph. 36856) 

l*indi Tyres Building 

20 Vidhun Sabha Murg 

Lucknow 226001 

(Ph: 43438, Gm: DECEMDATA) 

Tanq Complex 
11 lady Curznn Road 
Bangalore 560001 

(Ph. 571004, Gm: DECEMDATA; Tlx. 845-8064) 
Churehgale House 
34 VW Nuriman Road 
Fort 

Bombay 400001 
(Ph: 20434:13) 

DEI LTD 

Debikoy Houee 
B-48 Boa ml Nugar 
New Delhi 110017 

(Ph: 6438367,8434109: Gm: DEBTECH: Tlx: 031-3886) 
46A Hafi Ahmad Kldwa) Road 
Poet Bag No. 9072 
Calcutta 700010 

(Ph: 291850,249620; Gm: PARE IN; Tlx: 021-2239) 

A-20 Nand Dhara Induetrinl Ratal* 

Marol, Andheri (Goat) 

Bombay 400059 

(Ph: 6324930; Gm: DEBI IN; Tlx: 011-3970) 

FORBES FORBES CAMPBELL & CO. LTD 

9> 10-3 Aaaf AS Koad 
New Delhi 110002 

(Ph 279268; Gm: FORBES, Tlx. 2591) 

GODREJ 

Marketing DepU 

Godrej & Boyce Mfg. Co. Pvt Ltd 


B 5 Sarvodnya Nagur 
Kunpur 208005 
(Ph 47112) 

306 Tulsium Chambers 
Nariman Point 
Bombay 400021 

(Ph. 244736, 245383. 223013; Gm: DICTAPHONE) 
1st Floor, Amnia Cliamliers 

CG. Road, Near Nuvrangpura Telephone Exchange 

Ahmed a bad 380006 

(Ph. 460288, dm. INTERFACE) 

11 Koregaon Park 
Hotel Blue Diamond 
Pune 411001 
(Ph: 63775) 

6H Laluhmi Uhavan 
609 Mount Koad 
Madras 6(XKN)6 

(Ph. 47J643, Gm INTERFACE) 

28 i Ulsoor Road 
Bangalore 560042 
(Ph: 568736, Gm. NETCOM) 

1-1-156/157 Sardar Patel Road 

Secunderabad 50(KK)3 

(Ph. 823690, Gm. NETWORK) 

J3 tfhuntimketun (6th Floor) 

8 Camac Street 
Calcutta 700017 

(Ph: 433959; Gm: MEMOCORDER) 


INDIAN DUPLICATOR 
COMPANY LIMITED 
6 Bahadur Shah Zafar Marg 
New Delhi 110002 
(Ph: 3316823; Tlx: ND 65773) 

INDIAN REPROGRAPHIC 
SYSTEMS LIMITED 
(SYSTEMS BUSINESS DIVISION) 

1st Floor 

Plaza Cinema Building 
Connaught Circus 
New Delhi 110001 

(Ph: 321865, 521904, 321953; Tlx; 0.) I-2592) 

C/o Bombay Tyre* International Ltd 
Swadeehi Mill. Betate 
Mama Parmanand Marg 
Bombay 400004 
(Ph: 352621, 352622, 352623) 

C/o Modi Xerox 
58-59 Sector 17 D 
Chandigarh 160017 
(Ph: 42809) 

C/o Modi Xerox 
2nd Floor 
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i'2 Koregaon Pork 
Pun** 411001 
CVo Modi Xerox 
lat Floor 

Hutdl Clark* AvaiIIi 
J airknow 2200H1 
(Ph 40IJ0 4I 


('r o Modi Xerox 
39-98 

Opp Public Gurden 
Hydernlunl 

(Ph. 3212D 


JC t'aniac Street 
Kind Anglia House (GFj 
CukutUi 700010 

(Ph 141,M2 ‘14020), 446263; Tlx. 021-71tk>) 


4912, Jnth Floor 
Point IV 
45 Palace Komi 
Bangalore .tbOOOl 


New Delhi 110020 

(Ph 1*37510. 630352. (lm UJGITKON; Tlx. 61803 LPLIN) 
branch 

17 Poke*! Court Lane 
Behind Handloom Houhc 
F ort 

Bombay 400001 


METHODEX SYSTEMS PVT LTD 

607 8 Meghdoot 
94 Nehru Place 
New Delhi 110019 

(Ph, 6433475, 6432476. Gm: MKTHODEX, Tlx: 031 3579) 
BranchexOfficte 

Ahmedabad, Bangalore, Baroda, Bhopal, Bombay, Cal- 
rutta, Chandigarh. Cochin. Delhi. Hyderabad, Indore, Jai¬ 
pur, Kanpur, Lucknow, Madraa. Pune, Raipur, Vijaywada, 
Viahakhapatnam. 


PEBTECH COMPUTERS LIMITED 

22 Mahatma Gandhi Mum 

Lajpul Nagar IV 

Ring Road 

Nrw Delhi 110024 

(Ph. 6412906, 6413002) 


45 Palace Road 
Bangalore 560001 
(Ph: 28747) 

302 Ctaona Complex 
150 Montieth Road 
Mud ran 600008 
(Ph 811516) 

16 Snnnlh Complex 
Sarujimdevi Road 
Secunderabad 500003 
(Ph 822385) 

Supnya, 170 Nehru Nagar 
Trichur 680006 
(Ph 24575) 


SUPREME COMPUTERS SYSTEMS 

12 Okhla Industrial Area, Phase II 
New Delhi 110020 
(Ph 6415424) 

TRIDENT ELECTRONICS 

A/2 Chownnghee Maneion 
L) Kyd Street 
Calcutta 700016 
(Ph. 261484) 


KAYCEB BUSINESS 
MACHINES PVT LTD 

N-60 Greater Kuilaah I 
Now Delhi 110048 
He/tti Off 

65B Arum Bagh Place 
New Delhi 110055 

(Ph ,*25347. Gm. KHM CARK 525347) 


MTKONIX PVT LTD 

2 Community Centre 
Vamint Vihur 
New Delhi 110057 
(Ph 67569.1. 604349, 80G7H2) 

LOGIC SYSTEMS PVT LTD 

I) 30 Defence Colony 

New 18-lhi 110024 

iPh. «»:«H)6. 622115. 804443) 

LOGITRON1CS PVT LTD 

Hcffd Off 

('62 2 Okhla Induslnal Area 
Phone ll 


R.C. SUJA ELECTRONICS PVT LTD 

6 K.C. Patel lnduatrial KsUtr 
Aota, 

Harndu 390005 

(Ph 65003; dm; SU.IA, Tlx. 0175-565 IMP IN) 

RONEO VICKERS INDIA LTD 

N-37 Connaught Circus 

New Delhi 110001 

(Ph: 3312193; Gm: RONEOVK’K) 

Rcpd Off in' 

136 Sunder Nagar, 

New Delhi 110003 
Branch Officeu 

Ahtnedahad, Bangalore, Bombay, Calcutta, Chandigarh, 
Cochin, Hyderabad, Jaipur, Jalandhar. Lucknow, Madraa, 
New Delhi, Patna, Pune, Ranchi 


SUJATA SALES & ELECTRONICS LTD 

907 Parvxti Industrial Rotate 
Sun Mill Compound, Lower Parol 
Bombay 400013 
(Ph; 4934699, 4990452) 

Branch Office! 

4916 High Point IV. 


UNITER COPIERS PVT LTD 

Plat No. 204-205 
Rattan Jyott Building 
18 Kajendra Place 
New Delhi 110008 

(Ph 5710752, 37J3644. Tlx: 62311 IJCPL) 
Branch Officer, 

Bangalore, Chandigarh, Jaipur. Madras 


USHA COMPUTERS & 

PERIPHERALS LTD, 

(PERIPHERALS DIVN) 

612 Chiranjiv Tower 
43 Nehru Place 
New Delhi 110019 
(Ph- 6415307) 

Rc.ftd Office 
Joevan Tara Building 
5 Parliament Street 
New Delhi 110001 
(Ph: 312115; Tlx: 031-4025) 

Branch Officen 

Bangalore, Bombuy, Calcutta. Cochin, Hyderabad, Mad¬ 
ras, Pune. 



WANTED: MANUSCRIPTS 

FOR INTERESTING BOOKS ON ELECTRONICS 

t i v is embarking on a programme of regular books production. 
The hallmark of EFY's endeavour would be Quality—rather 
excellence! Excellence in material, excellence in production and 
excellence in their distribution. 



Do you think you have the genes to make a name in the field of 

electronics? Editor 1 

Yes! BgSg^AgLiw- 

^ . frr iatarpm** pvrus, . 

Then don t waste time. Get in touch with us with your Ideas and cos ‘$fd<th*ritm\ astoehmPface, 
unur bio-data. - I New Delhi W0O19. 
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FOR COMPLETE RANGE OF 

TV-VCR PARTS 

TV BOOSTERS • TV TUNERS • VIF 3068 
BOARD • UHF-VHF COLOUR TUNERS • TV 
KITS • PICTURE TUBES • EHT-DEFLECTION 
YOKE • VCR-TV CONVERTERS • VIDEO HEAD 
CLEANER SPRAY & CASSETTE • TV-VCR 
TRANSFORMERS & ALL KINDS OF TV-VCR 

COMPONENTS. 

CONTACT 

Oswal Electronic Co 

339,LAJPATRAIMARKET,DELHI-110006 PHONE: 2911772, 2918735 


AM11996 






































European 

Electronics 

Market: 

ELCINA’s Viewpoint 


D uring the past few years, there has been a 
renewed emphasis on growth of the electronics 
industry in India. The Department of Electro¬ 
nics (DoE) has prepared the Seventh Plan for 
the industry, covering 1985-90, envisaging over five-fold 
growth in production as well as exports. 

The electronic components industry is expected to achieve 
a seven-fold increase in the next five years—a stupendous 
task indeed. Estimates of additional investments required in 
this area alone range between Rs 4000 and 5000 million. 

The executive committee of ELC1NA, aware of the addi¬ 
tional responsibilities to meet the new challenge of seven¬ 
fold increase in production expected from the components 
sector in a span of five years, decided to sponsor a delegation 
of its members to visit some important centres in Europe. 

The ELC1N A delegation consisted of 18 members experi¬ 
enced in their respective fields of operation, led by the 
association president, Mr J.S. Monga. Other members 
included Mr R. Venkatraman, immediate past-president, 
two vice-presidents, Mr S.P. Kotwal and Mr D.V.S. Raju, 
Mi R.S. Buttoo, joint director, DoE, MrG.S. Rao, electro¬ 
nics advisor in the Indian mission to the European Eco¬ 
nomic Community T rade Centre in Belgium, and ELCINA’s 
secretary-general, Mr Ghanisham Dass. 

The itinerary covered Frankfurt, Paris, Brussels, Amster¬ 
dam, Munich and London from November 2 to 19, 1985. 

The general observations made by the delegation, based 
on which ELC1NA has framed some recommendations for 
consideration of the government and the industry, are given 
hem. 


This fcafummary of the general observations and recommendations made 
by li-inember delegation led by ELCINA's president. Mr J.S. Monga, 
Adiich vidted several European countries in November last. 




Observations 

It is essential to analyse and evaluate the scenario in the 
electronics industry since changes are taken for granted. 
With this in view, ELC1NA has made it a practice to observe 
the changing and emerging trends, current practices etc after 
each delegation, and see if these can be profitably employed 
in the Indian industry for the benefit of the country. 

The important points that emerged on this trip can be 
summarised as follows: 

The French electronics industry is at cross-roads. The 
boom in the growth of telecommunication sector seems to 
have petered out, and reorganisation as well as rethinking is 
taking place in the French circles to identify their future role 
in the world scene. While at the higher levels of business and 
the government an interest in the Indian industry is certainly 
visible, this has not percolated down to the medium scale 
enterprises as is evident from their slow response to Indian 
overtures. 

France has put strong emphasis on the indigenous compo¬ 
nents industry and has been able to more or less balance its 
export-import trade. The components sector, particularly 
that of ICs, is growing fast. 

For France, India is a relatively new market place which 
was opened up by the entry of CIT-Alcatel in India. The 
French component manufacturers are yet to appreciate the 
possibilities. With properly planned efforts, it should be 
possible to convince them that their participation in the 
development activities in India will not only be beneficial, 
but is also essential for their long-term growth objectives. 

In Belgium, efforts are being made to improve their com¬ 
petitiveness dlnd growth rate. 

Philips, being the one large company dominating Hol¬ 
land, seems determined to grow aggressively. In fact. Philips 
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seems to be the only company in Eufope where a conscious 
effort seems to have been made to compete with the Japa¬ 
nese in all their strong areas. 

West Germany has been in the forefront of technological 
changes in Europe and seems to continue this trend. For 
example, considerable attention is being paid to the SMD 
technology, and the Munich Fair displayed both the Euro¬ 
pean interest in this area as well as visible Japanese 
dominance. 

But the Germans seem to be preoccupied with the US 
market, and there is little enthusiasm visible towards India. 
However, their DEG (an organisation which encourages 
private investment in developing countries) has interesting 
schemes. They are also training Chinese engineers in Ger¬ 
many, as part of their promotional effort. This could be 
worth pursuing by India for similar programmes. 

Industrial leaders in the field of electronic components in 
the UK seem to be very enthusiastic about India not so 
much as a market for finished goods but as a possible base 
for manufacture. This was in marked contrast to the impres¬ 
sions gathered by Indians during discussions with visiting 
industrialists from the component sector in the recent past. 
Apparently, the recent changes in the environment in India 
have helped. All efforts must be made to make full use of this 
changed attitude. 

The meeting with EEC (Furopean Economic Community) 
mission revealed the overall perception of the European 
industry as an obsession and fear of the Japanese domi¬ 
nance. Concerted efforts are being made to bring the EEC 
countries together to achieve viable volumes and alterna¬ 
tives. Programmes like ESP1R1T and EUREKA are being 
implemented to achieve this. Within EEC there is a school of 
thought that favours increased attention to India in order to 
improve their own marketing strengths. 

Recommendations 

After carefully considering the various observations made 
by its delegation, ELCINA, in agreement with the same, 
makes the following recommendations for consideration of 
the government and the industry: 

1. There is a strong possibility of increased cooperation 
with Europe to improve our technology base. It is possible 
that eventually, India will have a better bargaining position 
with the Europeans in view of their current situation, and 
better prospects of export compared to the USA or the Far 
East. 

2. The available support from EEC and individual coun¬ 
tries could be utilised to improve our own technology base 
by persuading'these countries to accept Indian engineers for 
training in the universities and industry under various scholar¬ 
ships in identified areas of our technological weakness. This 
would provide a low-cost solution to acquiring technology. 

3. It is feasible to persuade the European industry to find 
partners in India and transfer otherwise uncompetitive pro¬ 
duction lines to India for exporting back to Europe. 
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4. The capital equipment and materials is a weak area in 
India. It is possible to plan and work out suitable coopera¬ 
tion with EEC specifically to found institutes with a clear 
goal of achieving maximum production within India. V'hen 
this is achieved, the cost of acquiring knowhow or patent 
rights could be reduced even to 10 per cent of the present 
costs, thereby improving competitiveness of the Indian 
industry. Europe is more amenable to this than Japan or the 
USA since the quantities arc much larger and lines are more 
automated in case of the latter countries. 

5. The systems and methods employed by France to pro¬ 
tect its industry from the Japanese competition is worth 
studying for our own benefit. 

6. The French Industries Association disseminates data of 
production, import and export on a monthly basis. The 
French government is cooperating in giving this informa¬ 
tion. Such information base could be used in India for better 
understanding and analysis of trends. 

7. The delegation noted the enthusiasm with which the 
Indian mission to EEC is pursuing the objectives. It is recom¬ 
mended that this set-up be strengthened in such a way that it 
becomes the gateway for the thrust to an aggressive export 
effort to purope, and in arranging offshore production facili¬ 
ties in India for European manufacturers who would other¬ 
wise go out of production because of the Japanese 
dominance. 

O 


YOU CAN 
ACTUALLY 
BUILD 
YOUR 
OWN 



JETKING 
INTRODUCES- 
DO-IT YOURSELF 
T.V. KITS. 

Solid State. TV kits of the latest 
technology are now Introduced by 
Jetklng Offering you all the advantages of a 
conventional TV set—the Do-lt yourself kit when ^ 
completed allows you to directly record programmes 
even plug in a VCR Just send Rs '1,500/- by DD or MO 
and get an immediate delivery. Let your son build 
a 20" 8/W TV all on his own 

• Price without Picture Tube Taxes extra. 

Etaetrontu (P) Ltd. 


Jelkbvg 


BOMBAY : 350 Lamlngton Road. Bombay-400 007. 

NEW HEIM : 3830 Pataudi House. Darya Ganj. New Delhi-i 10 002. 
BANGALORE ; 89 Sadarpathrappa Road, Banaglore-560 002 

OR EAT TECHNOLOGY MOW HOME MADE BY YOU. 
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NEW ELECTRICAL/ 
ELECTRONIC PROJECT 
REPORTS 


Consultancy Bureau has just prepared on the following items 
with latest opto date dates: 


* AUDIO MAGNETIC TAPES 

* AIR CONDITIONING Er 
REFREGERATION 

* AUTO ELECTRICAL 
ACCESORIES 

* BATTERY AND ITS PARTS 
' BLACK Et WHITE 

TELEVISION 

* CARBON FILM RESISTORS 

* COLOUR TELEVISION 

* COMPUTER RIBBONS 

* COMPUTER STATIONARY 

* COPPER/ ALLUMINIUM 
ELECTRIC CABLES/WIRES 

* D C MICRO MOTORS FOR 
TAPE RECORDER 

* DEFLECTION COMPONENTS 

* DIGITAL ELECTRONIC 
WATCHES 

* DRY CELL BATTERIES 

* ELECTRICAL APPLIANCES 

* ELECTRIC FANS 

* ELECTRIC MOTOR 

* ELECTROLYTIC 
CAPACITORS 

’ ELECTRONIC T V TUNER 

* ELECTRONIC TELEPHONE 
‘ ELECTRONIC TOYS 

’ EXHAUST FANS 

* FERRITE MAGNETS 
' FLOPPY DISC 

* FLOPPY DISC DRIVES 

* FLUORESCENT TUBES 

* G L S LAMPS 

' GENERATING SETS Er 
PUMP SETS 


• HT Er LT INSULATORS 
HEATING & COOLING 
THERMOSTAT 
IGNITION COIL 
INTEGRATED CIRCUITS 
INTERCOM 

INVERTERS 6 CONVERTERS 
METAL FILM RESISTORS 
MICRO FILM PROJECTORS 
MICROWAVE OVEN 
MULTI CHANNEL TV TUNER 
NICKLE CADMIUM CELLS 
P V C INSULATION TAPE 
PORCELAIN INSULATORS 
POWER CAPACITORS 
POWER TRANSFORMERS 
PRINTED CIRCUIT BOARDS 
SOLAR CELLS 
SOLAR COOKER 
SOUR PUMP 
SOLDERING PASTE 
SPARK PLUGS 
STEP DOWN 
TRANSFORMERS 
STEREO TAPE RECORDERS 
SUBMERGED ARC FLUX 
TELEVISION ANTENNA 
T V PICTURE TUBE 
T V SIGNAL BOOSTER 
VIDEO CASSETTE 

> I/PR (| I/PD 

1 VOLTAGE STABILIZERS 
1 WATER HEATERS 
WELDING ELECTRODES 
WIRE WOUND 
POTENTIOMETERS 
WIRE WOUND RESISTORS 


Our report contains latest market, survey process of 
manufacture in details, raw material, plant and machinery 
equipment availability with their cost, cost analysis, flow 
Sheet, profitability, working capital, BEP, etc. along with 
other valuable details. 


Price fb3b0/- each ( Rupees Three hundred fifty only) All 


reports die ready in stock . Immediate delivery on confirm 
order. Reputed companies can place their order by V.P.P. 
Rush Your order to 



CONSULTANCY BUREAU 
1-333 NARA1NA VIHAR (P) 
NEW DELHI 110 028 
PHONE: 50 53 95, 541 86 67 



J||« Kimi Ilf ihr bmps made in an unusually large number of type! 
lahtigs and w/es cninr ciilirr wire ended or based to fit in any available 
lioldus til till market It mav be just what you need for an existing 
or a New IW<t A lea minutes with nui catalogue for what you are 
ticking, vs ill ciriainly rnnvinrc you So, why not get our catalogue. 
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The Saga of 
Crystals 

Part II 


C rystals invariably generate the master clock fre¬ 
quency for computers. All other subsidiary fre¬ 
quencies are then derived from the master clock. 
For instance, TRS-80 colour computers SAM 
(synchronous address multiplier) chip, which operates as 
-part of the system clock, develops all the frequencies needed 
to run the computer. The series-resonant crystal oscillator 
circuit that runs at 14.31818 MHz is the master oscillator. 
This is the master clock frequency for the computer. To 
generate a good colour picture, a frequency of exactly 
3.579554 MHz must be produced along with the system. 
This is accomplished by dividing the master frequency by 
four. However, the CPU needs two frequencies called E and 
Q frequencies around 0.89 MHz which are 90° out of phase. 
For this, the master frequency is divided by 16. SAM chips 
take care of all these aspects which are entirely based on the 
master crystal oscillator. 

A conventional crystal-controlled oscillator that reso¬ 
nates at 12.288 MHz is used in Heathkit H-89A 
microcomputer which is then divided by six to produce a 
clock frequency of 2.0488 MHz before it is applied to the 
CPU Z80. The near obsolete COP 400 series of microcom¬ 
puters from National Semiconductors uses the externally 
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Fig. lit The GOP system dock. 
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synchronised crystal oscillator (Fig. 18). Its 8-bit version, 
1N S 8060 called SC/ M P, often makes use of a low-pass Alter 
along with the oscillator. The crystal frequency is limited to4 
MHz and the time interval of a micro cycle is four times the 
time period of the oscillator. 

Although 500-nanosecond clock period is standard, many 
CPUs and clock generators are equipped with dividers in the 
internal structure. Hence, the clock frequency is fairly higher 
than the system frequency. For instance, Intel's 8080/9080 
CPU makes use of 8224 system clock generator-driver and 
its XTL1 and XTL2 pins directly absorb the crystal connec¬ 
tions. However, the clock frequency cannot be made equal 
to the crystal frequency since 8224 divides the crystal fre¬ 
quency by nine which means that the usual 500-nanosecond 
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Fig. !9; SC/MP with low frequency XTL and low-pass fitter. 

clock requires an 18MHz crystal. 

On the contrary, since 8085 has its own built-in oscillator 
section and a divider stage, the clock for the system is half the 
crystal frequency which is directly available at the CL ft pin 
for any other synchronisation purpose within the microcom¬ 
puter system. Thus a 6.144MHz crystal provides a system 
clock of 32S nanoseconds. 

This approach is widely appreciated mainly due to the 
elimination of the clock generator 8224, which requires 
multiple-step power supplies. Similarly, Motorola’s single¬ 
chip microcomputers of The MC6800 family are equipped 
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with on-chip clock oscillators often with a divide-by-four 
circuit. A 4MHz crystal oscillator develops TTL level- 
processor clock of 1M Hz for data synchronisation. Another 
important aspect of these 4-bit and 8-bit microprocessors is 
that they operate at a very low system frequency compared 
with their recent versions of 16-bit MPUs. 

A different approach is used for VHF crystals which 
operate on very high mechanical overtones. In such cases, 
the overtones both above and below the desired resonance 
are suppressed using a selective network. The Texas Instru¬ 
ments* TNS microcomputer’s clock generator T1M9904 - 
which is also known in the qualified product list (QPL) of 
TTL standards as SN74LS362, manufactuied by the specifi¬ 
cations of low-power schottky technology, hence the 74LS 
part number-—is a representative of these classes of oscilla¬ 
tors. An LC tank circuit is used for mode suppression. For 
instance, TMS9900 microprocessor operating with its stand¬ 
ard 3MHz frequency may need a crystal with a resonant 



Fig. 20: MSS system clock. 
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Fig. 21. Two methods to keep XTL leads minimum. 
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22: Motorgjja's MC6875 dock generator. 
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Fig. 23: Third overtone 48 MHz XTL drive for TIM 9904. 



Fig. 24: Overtone XTL clock generator with 8284 for Intel’s 
8086 CPU. 

frequency of 48 MHz at its third overtone. In Intel’s first 
16-bit microprocessor—-a unique transformation of its ear¬ 
lier products like 8080 and 8085—the clock generator 8284 
adopts a similar approach for the tank circuit in the overtone 
mode as given in Fig. 24. 

Growing applications 

The number of fields in which the crystal-controlled cir¬ 
cuit is providing valuable assistance is continually growing. 
Purpose-built crystal modules with the facilities for adapta¬ 
tion in a wide range of applications are currently in demand. 
Temperature compensated crystal oscillator (TCXO), oven 
control crystal oscillator (OCXO), voltage-controlled crys¬ 
tal oscillator (VCXO), temperature compensated VCXO 
(TCVCXO), phase locked crystal oscillators (PLXO), dig¬ 
itally compensated crystal oscillator (DCXO) etc 'are the 
crystal-based hybrid circuits available in convenient single 
packages. There is a choice of different modes of crystal 
oscillators up to 500 M Hz and many other options including 
the power supply range. 

The electrical analogue of the quartz crystal assumes the 
structure of a resonant LCR circuit with a very low value of 
R. Consequently, the ratio of reactance to resistance Or the Q 
value of the crystal is extremely high. When the frequency of 
the current through the quartz crystal is varied, the charac- 
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Fie. 25: Attenuation of narrow bandpass XTL filter. . 
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Fig. 26: Attenuation of multielement narrow bandpass XTL 
filter. 
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Fig. 27: Half-lattice XTL filter with balancing trimmer for 
adjacent channel selectivity. 
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teristic resonant and anti-resonant frequencies are effec¬ 
tively segregated. The crystal presents low impedance to 
signals at the series resonance and moderately high impe¬ 
dance at off-resonant frequencies. This is exactly what the 
radio designers need for the construction of IF transformers 
which are otherwise constantly plagued by a low value of Q 
(about 300 to 400 at low frequencies) due to leakage induc¬ 
tance, wire resistance, self capacitance and ail other sorts of 
leakage reactance. Dr J. Robinson, a British scientist, first 
used quartz crystal resonators in radio receivers in 1929, thus 
heralding the era of super-selectivity. 

A conventional bandpass filter incorporating crystal units 
is given in Fig. 27. The series resonance frequencies of the 
crystals are separated by the required bandpass and the 
balancing trimmer connected across the higher frequency 
crystal steepens the sides of the selectivity curves. This 
selector circuit has bandpass characteristics combining 
almost any desired bandwidth with a flat bandpass, steep 
slopes beyond cut-off frequencies with high-order rejection 
of unwanted signals in the attenuation band. The selectivity 
of the receiver can be further redefined by adding crystal 
units to the filter section as shown in Fig. 28. 

A block filter consists of ten or more crystal elements 
connected in a cascade half-lattice configuration. This type 
of filter is usually employed in VHF receivers with frequen¬ 
cies between 9 M Hz and 10.7 M Hz. It is a single quartz plate 
on which a number of mechanically-coupled resonators are 
printed. All elements including capacitors and matching 
transformers are mounted in a single metal housing. Similar 
crystal-controlled filters are available for band rejection, 
equalised delay, discriminators and comb-filters. Some of 
the well known filters like Butterworth, Chebychev, ellipti¬ 
cal, Gaussian and Bessel type are also realised within the 
fabrics of quartz. 

The earliest observations of piezoelectricity led to the 
introduction of the first man-made device called bimorph by 
the Curie brothers. To form a bimorph, two bars are cut 
from X-cut plates on opposite diagonals and cemented 
together. Depending upon the crystal cuts, the bimorph 
develops emf across the plates when it is pressed or twisted. 
Bending the bimorph like a cantilever or applying force at its 
centre also produces a proportional potential difference 
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Fig. 28: Half-lattice crystal filter reduce side response using 
XTU and XTL4. 





across the metal plates. The opposite effect produces novel 
features. A potential difference applied to the metal plates 
causes one bar to contract on one side with an expansion on 
the other. The net effect is that the bimorph bends to one 
side. By changingthe polarity of the applied potential differ¬ 
ence the bimorph bends to the other side. If thej polarity of 
the applied potential difference changes rapidly, a propor¬ 
tional vibration in amplitude can be expected. 

Bimorphs were only a humble beginning of a new genre of 
transducers. The sound pressure wave variation can be used, 
to bend or press the crystal bimorph by converting one face 
of the bimorph to a diaphragm. 1 he sensitivity of such a 
device is increased by stacking a number of bimorphs 
together, leaving a thin laye of air in between each of them. 
This is known as the crystal microphone, a high impedance 
device used for a very short distance operation. There are a 
host of practical difficulties around this device. First of all, 
the length of the connecting cable to the amplifier has to be 
kept at just a few centimeters in order to avoid noise and 
unusual reduction in the output levels. Secondly, the crystal 
elements deteriorate rapidly at high temperatures starting 
from around 45° Celsius. Thirdly, since these are high- 
impedance devices, the input ends have to be carefully 
selected and matched. Yet, despite these practical difficul¬ 
ties, crystal microphone is the undisputed leader in VOX 
(voice operated switch) remote control devices. 
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Fig, 29: Piezoelectric bimorph. 

Electrical-io-acoustical transducers are also within the 
crystal’s reach. The piezo tweeter horn has a membrane 
driven by a small plate of piezoceramic material. The impe¬ 
dance offered by this device resembles that of a capacitor. 
The useful sound levels lie within the upper two octaves of 
the audio spectrum covering frequencies above 7 kHz. Piezo 
tweeters have very high efficiency and can be driven by a 
|ttery powered circuit. (However, sceptics reject the piezo 
speaker design for three reasons: crystal impedance is 
amplitude of oscillation is limited before the 



margin of fracture of the crystal; and its resonances are too 
well pronounced to use in octave ranges.) In. ultrasonic 
ranges, especially at the low power region, there is no other 
choice except piezos. 

Piezoelectric relays 

Over the past 50 years, a lot of miniature relays have been 
designed. Most of them suffer from problems such as 
unwanted noise, heat, spark etc. Furthermore, the majority 



Fig. 30: Construction of the sound cell of crystal microphone. 

always has problems with the size of the device. Piezoelect¬ 
ric relays based on the same old bimorph principle seem to 
be attractive in many ways, especially for the printer type 
applications. According to the manufacturers, the piezo¬ 
electric relay or actuator has a longer life and silent fast 
switching compared to the conventional electromechanical 
versions. A piezo relay dot matrix printer operates at a high 
speed with considerably less heat generation than a solenoid 
type conventional dot matrix printer. The only problem is 
centered around the 40-volt actuation potential demanded 
by the piezoelectric relays. 

Piezoelectric effect has systematically found its way to the 
transducer arena in both active and passive forms. In the 
active transducers, where the device does not require electri¬ 
cal energy for its operation since it’s a self-generating device, 
the electric properties are made use of. Three most difficult 
parameters like pressure, force and torque are sensed and 
calibrated using this technique. In the passive form, where 
an external electric source is necessary for the operation, 
piezo-resistive properties are used. Physical parameters like 
displacement, pressure, force, acceleration and torque are 
tamed by this approach. 

Quartz crystals generate a charge as a result of applied 
pressure. The strain-induced charge on the quartz crystals is 
measured using specially designed instruments. These active 
devices develop not less than 2 mV per psi with appreciable. 
linearity over a wide dynamic range, reproducibility and 
high-frequency capability. The immediate problem in this 
type of instrumentation is the need for high-impedance 
amplifiers for the faithful transfer of information for further 
processing. With the advent of very high input impedance 
op-amps, the Instrumentation technique looks fairly stable 
and reliable. 

Natural or synthetic quartz wafers are generally Useful in 
the transducers. Quartz is crystallised silicon dioxide, lit 







nature it is formed from molten magma (rock) which crysta- 
iises very slowly within the earth's crust giving rise to large 
crystals. Synthetic quartz, prepared by the hydrothermal 
process, ensures purity of the crystal which is essential for 
the manufacture of precision components. A supersaturated 
solution of quartz is prepared by heating raw quartz in an 
alkaline solution of water up to 400°C at 100 atm pressure in 
a sturdy container. A sheet of pure quartz is placed hanging 
in the solution of superheated water and quartz, to act as a 
seed for the pure quartz to crystallise on. Quartz crystals of 
dimensions SOmm by 150mm are obtained in three to four 
weeks' time. This synthetic quartz has a refractive index 
between 1.54 to 1.55 and a specific gravity of 2.65. which is 
very close to that of natural quartz crystals. 

Quartz domination in instrumentation as an active trans¬ 
ducer is seriously challenged by the passive piezo-junction 
transducer which is nothing but a p-n junction diode. On this 
specially designed diode, stress can be applied uniformly 
over the entire surface of the device or can be applied locally 



Fig. 31: Schematic of a crystal microphone. 

at any point using a blunt element. The former technique is 
not reliable due to the unpredictable behaviour of the diode 
on overall distribution of stress. However, the localised 
stressing technique is found to be extremely rewarding. The 
band gap of the semiconductor and the concentration of 
minority carriers show changes in the presence of local 
stress. Consequently, there is a considerable change in the 
forward and reverse characteristics of the p-n junction 
diode. 

In the year 1965, A. Benjaminson of Hewlett Packard 
pointed out that the empirical relation existing between the 
frequency of oscillation of a quartz crystal and its ambient 
temperature is 

f(t) = f(o) (l+at+bt J +ct 3 ..) 

where a, b and c are the first, second and third order temper¬ 
ature coefficients respectively. For a highly stable frequency 
generator, the constant *a’ must be very close to zero. This is 
often referred to as 'alpha quartz’. The crystals which are 
used in thermometry are oriented in a mode known as the 
thickness-shear, mode and designated as LC cut. In this 
orientation, the constants b and c, known as beta and 
gamma, arcamadeequal to zero and the temperature coeffi¬ 
cient tq 35.4 ppm pet degree Celsius. Thus the degree oi 


sensitivity of the LC-cut crystal is controlled by its resonant 
frequency. For example, a sensitivity of I kHz per degree 
Celsius is derived by cutting an LC crystal for a resonant 
frequency of 28.249 MHz, which is not at all a difficult task 
in terms of the state-of-the-art. The issue becomes simpler if 
we can be less rigid on the degree of sensitivity. A !OOHz/°C 
deviation from the centre frequency can be produced by an 
LC-cut crystal which resonates at the frequency of an 2.825 
MHz. 

Advantages of quartz temperature sensors 

The linearity of the quartz temperature sensors ranges 
from -50"C to 250°C as opposed to the silicon p-n junction 
range of-55°C to 125°C. Moreover, quartz oscillators can be 
readily assimilated in the digital circuits whereas in silicon 
junction sensors, a high precision analoguc-to-digital con¬ 
verter is unavoidable. The absence of intermediate conver¬ 
sion processes effectively minimises the possible error 
sources to a greater extent. A wide variety of error sources is 
checked in the fabrication of the sensor itself. Hair-thin 
quartz wafers are electrically contacted over the surfaces of 
the crystal by gold-deposited electrodes to minimise the con¬ 
tact resistances and corrosion problems. Crystals are placed 
in transistor cases such as TO-18, TO-72 or TO-5 to make 
them immune to mechanical drift and local stress and strain. 
Ihe wafer is then hermetically sealed in a helium atmosphere 
for better heai conduction. This also provides a long-term 
stability due to the presence of inert atmosphere. To avoid 
self-generated thermal problems, the power dissipation in 
quartz sensors is limited to a fraction of a microwatt—all of 
which also has a pronounced effect on the costs. 

Quartz thermometer circuits make use of hetrodyning 
principle in extracting the useful inlormation from the reson¬ 
ant frequency. The sensor frequency is mixed with a fixed 
reference frequency producing a beat frequency which is in 
direct terms with the actual variations. This is then digitally 
conditioned for the numerical display so as to detect even 
milli-Celsius variations. The high frequency characteristic of 
the sensor is an added advantage in telemetry type applica¬ 
tions. The transmitted information is akin to a frequency- 
modulated system, hence the information recovery is not at 
all an unusual task. If desired, the sensor output can be sent 
to distant locations through cables without any serious dete¬ 
rioration in the content. In industrial applications, these 
properties are really invaluable. Analogue readouts are also 
possible but are seldom resorted to due to the natural con¬ 
venience in digitalising the sensed information. 

Optical properties of crystals were known much before the 
17th century. An optical device for producing plane pola- 
rised light was invented in 1828 by William Nicol who was an 
expert in cutting and polishing gems and crystals. When 
ordinary light is passed through a tourmaline crystal, the 
light is polarised and thi waves are confined to only one 
direction, ix. perpendicular to the direction of propagation 
of light, in 1669, Erasmus Barthoiinus observed a pheno- 



inenon called double refraction, in which a ray of light is 
refracted by a crystal giving rise to two refracted rays of 
different velocities. This helped in the classification of the 
minerals too. The value of double refraction is obtained by 
subtracting the refractive index of the lower ray from the 
higher one. Due to the relentless work done by Christian 
Huygens (1629-1695), crystals were again divided in terms of 
the waveforms of double refraction as positive and negative 
crystals. Quartz is a positive crystal with a double refraction 
value of 0.009. But this merely touched the tip of the iceberg 
and the opticians could only guess at the enormity of the 
submerged facts. 

Integrating optical and piezoelectric approaches 

One idea that combines both kinds of approaches, optical 
and piezoelectric, is now being considered more seriously by 
the manufacturers. The key feature of a grating array trans¬ 
ducer for acoustic surface waves is a material that is both 
photoconducting and piezoelectric so that light can create 
conducting regions within the materials. Sections of a block 
of single crystal CdS are bonded to an aluminium block or 
lithium niobatc (LiNbO.i), each half an acoustic wavelength 
long, and alternately illuminated or kept in the dark. Hence, 
at the frequency at which each of the stripes is half an 
acoustic wa velength wide, the structure behaves as a number 
of half-wave transducers in cascade. The signals generated 
by the CdS crystal on the application of voltage pulses or 
mechanical pressure are acoustic waves within the crystal 
because of the combined action of piezoelectricity and pho¬ 
toconductivity. As in any grating array transducer, the 
bandwidth varies inversely as the number of striations. Con¬ 
sequently, a method of adjusting bandwidth is by the varia¬ 
tion of the number of illuminated stripes. A change in the 
center frequency of operation can be affected by altering the 
spacing or by using a variable aperture slit. 

By precise manufacturing methods, a grating array piezo¬ 
optic transducer will be able to generate, concentrate or 
deflect sound within a crystal by external optical control. 
The same structural requirements lead to insufficient photo¬ 
conductivity which causes incorrect division of voltage in the 
crystal due to the shunting reactance of the piezoelectric 
mi"'*rial. Insufficient photoconductivity causes higher deg- 




Fig, 33: Hydrothermal method to grow synthetic quartz. 

radation at higher frequencies. Another serious threat arises 
from the light scattering. Although the crystal is illuminated 
by striated light, its dark areas also appear bright because of 
internal light scattering. Precision and reliability are severely 
curtailed by this phenomenon alone. 

Recent improvements in the development of piezo-optic 
materials have increased the ease of providing sharp photo¬ 
conductivity without much degradation. Piezoelectric 
alpha-HgS (cinnabar or mercuric sulphide), a red-coloured 
crystal, when coupled with bulk alpha-HgS realises perfect 
matching in acousto-oplical applications. The electro¬ 
mechanical coupling coefficients of cinnabar crystals are 
approximately two times larger than those of quartz. Mea¬ 
sured values of coupling coefficients of alpha-HgS in thick¬ 
ness mode are 0.15 in X-cut and 0.24 in Y-cut, whereas 
alpha-Si02 gives 0.093 in X-cut and 0.14 in Y-cut. Both have 
a zero coefficient for Z-cut crystals. Indeed, the mercuric 
sulphide crystal is favourable to obtain wide bands for 
acousto-optica 1 deflection. 

Crystal pick-ups 

The early bimorph revolution directly influenced the disc 
recording aud reproduction by the introduction of crystal 
pick-ups. A typical stereo crystal pick-up consists of two 
bimorphs of Rochelle or tourmaline salts clamped at a con¬ 
venient angle. Their free ends are coupled to the stylus 
mounting so that it receives the vibrations from the groove. 
Vibrations from the right-hand groove are transmitted to the 
left-hand arm of the square plastic framework and twist the 
left-hand bimorph. A proportional voltage is produced for 
each and every twist and turn. This does not affect the 
left-hand bimorph to the same extent as the right-hand one 
because the right-hand arm between the stylus and crystal 
bends about the elbow. The same level of non-interference is 
maintained fe>r signals from the left-hand groove to the 
right-hand bttaorph. Since the resulting output voltage is 
fairly high, equalisation circuits are seldom used for crystal 
pick-ups. Furthermore, their output is independent of ftp* 
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Table IV 

Nominal Values of Crystal Analogue Parameters of AT Cut 


Resonant 

Frequency 

(MHz) 

Seriei 

ReeiiUnce 

(ohmi) 

Series 
Capaci¬ 
tance Cs 
(pF) 

Parallel 
Capaci¬ 
tance Cp 
(pF) 

Q Factor 
XI000 

1 

400 

0.008 

2.5 

45 

3.58 

60 

0.015 

3.5 

40 

4.00 

50 

0.025 

5 

30 

5.00 

40 

0.02 

5 

20 

6.00 

30 

0.02 

6 

20 

8.00 

20 

0.02 

6 

20 

14.31818 

10 

0.0265 

6 

50 

16.0000 

10 

0.0319 

6 

50 


quency and directly proportional to the magnitude of the 
mechanical movements. Their main disadvantages are the 
inferior frequency response and the changes in their charac¬ 
teristics due to ambient temperature and humidity changes. 
The next favourite, the ceramic pick-ups, are constructed in 
a similar manner and function almost the same way. 
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Fig. 34: Grating array transducer, (a) CdS bar with slotted 
opaque sheet; (b) equivalent circuit; (c) distribution of RF vol¬ 
tage and electric field. 

The same principle has proved quite as successful when 
applied to the design of record-cutter heads. Piezoelectric 
heads contain a crystal bimorph clamped securely at one end 
and left free at the other. When a voltage is applied between 
its faces, it tends to bend or twist which is faithfully imitated 
by the cutting stylus attached to the free end of the crystal via 
a convenient linkage. This operation requires less power 
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than the types like moving-coil or moving-iron in cutting the 
disc surface according to the sound signal. Yet' the multiple 
resonance of the piezoelectric material used in the bimorph 
which may fall even in the audio range, the fragility of the 
bimorph material and its affinity towards humidity and 
temperature changes are some of its disadvantages. 

Quartz crystals have an immense commercial viability 
which has been clearly realised by most manufacturers. Let 
us examine the case of a quartz fuse. In fact, no piezoelectric 
magic has crept into it. The fast acting fuse utilises a silver 
wire or any other suitable metal in a convenient package. 
When the specified current-time relationship is applied to 
the fuse, the wire link melts resulting in an open circuit. 
Usually the cartridge sleeve is covered with ceramic or high 
grade alumina since it can withstand sufficiently high 
mechanical and electrical shock. 1'he quartz or silica is only a 
filler in the barrel. This type of a filler is specially dried 
before use and deposited within the barrel by mechanical 
vibrations. This form of quartz has a nominal role in the fast 
fusing action which is less than 4 milliseconds. When the 
specific current is exceeded, the heat generated vapourises 
the silver, and the vapour fuses with silica quartz to form a 
nonconducting fulgurite. 



Fig. 35: Schematic of stereo crystal pick-up. 

Fused silica or quartz prisms are used as wavelength 
selectors in spectroscopic instruments between the 0.2 to 2.7 
micrometer range. It has an excellent hardness and chemical 
resistance. The refractive index is 1.54 while the angular 
dispersion is around 0.063 miiliradian per micrometer at a 
wavelength of 0.598 micrometer as compared with the 
refactive index 1.7 of flint glass. Hence, quartz prisms are 
particularly utilised in the ultraviolet region of the electro¬ 
magnetic spectrum. Renouned Cornu and Littrow prisms 
are also made of quartz. Even in optics, quartz has an 
unchallenged and enviable place. 

Finally, it seems reasonable to predict that the flexibility 
and piezo-optic chemical properties of the material will lead 
to the creation of new and useful devices along with the 
cost-effectiveness of the integrated-circuit technology. 
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Multiuser IBM 
compatible PC 
introduced by Abacus 

Mut -' ua Cmtpnterirttrntiutt fian tntrfi 
duced a multiuser, multiterminal PC 
giving MS-DOS compatible software 
on each terminal. 

For connecting each additional ter¬ 
minal, an add-on card which takes full 
size slot on Abacus PC is mounted. This 
gives serial connection to a terminal 
and keyboard, has its own Intel 8088 
CPU with enhanced clock speed of 8 
MHz and a minimum of 256 kB RAM. 
The operating system takes care of file 
server capabilities for the terminals. 
The software also has data security fea¬ 
tures for on-line usage such as file 
or/and record locking, log-in/log-out of 
users, spooling facility etc. Any termi¬ 
nal such as VT-100, KTl/PCor TELE¬ 
VIDEO can be connected to emulate 
PC screen. 

The software is geared to take care of 
31 additional terminals. These can be 
attached through expansion cabinets. 
The on-line storage capacity could be 
10MB, 20MB, 40MB, 52MB and 85MB 
hard discs and 60MB tape drives. 

The add-on board has the capacity to 
take one more additional serial port 
and expand the memory to 768 kB per 
terminal. 


r lB, OHT- 

mens (IV. Germany]premiered an intel¬ 
ligent memory in a low-profile 
micropack with ISO-standard contact 
arrangement which is suitable for 
credit cardk. The MOS chip takes the 


On^ehiprcmdii 

i/i ta 


form of an EEPROMand is thus electri¬ 
cally programmable and erasable. 
Credit cards equipped with the SLE 
4401 K can therefore be reused up to 64 
times. 

The credit card chip presented by Sie¬ 
mens with a 416-bit memory capacity 
makes it possible to make telephone 
calls, fill up the car or pay for car park¬ 
ing without resorting to cash. Com¬ 
pany employees will be able to pass 
through an automatic access check or 



The SLE 4401 K credit card chips • 


meet a request for personal identifica 
tion or proof of authorisation. Staff in 
companies and authorities will be able 
to pay for their meals in the firm's can¬ 
teen without handing over cash. 

The intelligent memory chip with 
hardwired security logic offers dual 
coding to protect both personal data 
and the system concerned against mis¬ 
use. The low-profile micropack enables 
the chip to be embedded in a standard 
credit card. The chip is contacted via 
eight ISO-standard terminal pads 
which are part of the micropack and 
which rest flush with the surface of the 
credit card. Read heads with sprung 
tips or a similar arrangement provide 
electrical access to the credit card chip. 


Posters cah 
linked te 




linked to a microcomputer by the ‘elec¬ 
tronic display board’ from Crystal 
Presentations Ltd, UK. This Al-size 
1594X841mm] touch-sensitive ‘key¬ 


board’ has 225 [ 15X15mm] ‘keys'on to 
which the poster or leaflet can be fixed. 

Touching a particular part of the pos¬ 
ter causes the closure of contacts 
within the display board and calls up a 
related routine on the computer- 
typical ly giving more detailed informa¬ 
tion on the item that was touched on 
the poster. 

For educational purposes the elec¬ 
tronic display board can be used as an 
index to a database on the subject of a 
class project. 

In transport systems the poster could 
be a map; enquirers touching a destina¬ 
tion might call up details of the easiest 
route to it or perhaps of road works 
causing delay. 

On exhibition stands the poster could 
depict a range of products or services; 
touching one puts more information on 
the screen. An advanced application 
would be to link the poster to an interac¬ 
tive video display. 

A starter pack includes software for 
the BBC microcomputer model B and 
an example ‘electronic poster' entitled 
'Travelling with Information Technol¬ 
ogy'. However, the display board can 
be used with any microcomputer hav¬ 
ing a user port. A program [for the BBC 
model B with disc filing system J ena¬ 
bles nontechnical users to create ‘elec¬ 
tronic poster'-linked software quickly 
and easily. 


Indian softwafe || 
US con 



they sett main 
and more American companies are 
going in for Indian software, reports « 
UNI. 


Computer makers in the United 
States are discovering that Indian soft¬ 
ware is a bargain, a leading American 
business magazine reports in a forth¬ 
coming issue. 

The reason, according to Forbes, is 
that India is a huge pool of computer 
brainpower and Indian engineers cost 
barely half to a third of their American 
counterparts. 

The Japanese, eager to catch up with 
the US in software, have also spotted 
India’s potential, Forbes says. Last 
year, they set up a company in Banga¬ 
lore to develop software for Japanese 


use. 
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AUTHORISED STOCKISTS 


ALLAHABAD 

ALLAHABAD ELECTRICAL & 

ELECTRONICS 

533, Nehru Nagar, 

Jaikuti, Meerapur, 

Allahabad 211 003 

AHMEDABAO 

RADIO ILECTRONICS 
Opp. Gulaobai Hospital Bldg , 
Relief Road. 

Ahmed abed 380 ooi 

BANGALORE 

BANGALORE ELECTRICAL 
ANO ELECTRONICS CO 
122. 1st Floor 
Seder petreppa Road 
Bangalore 580’002. 

BARODA 

MANDAR ELECTRONICS 
Genes* wadi 

BeWRd Khandereo Market 

^90001. 

1 "*m, 


ELECTRONICS FARVOU 


BOMBAY 

PRECIOUS ELECTRONICS 
CORPORATION 
Chotani Building, 

52, C Proctor Road. 

Grant Road (East) 

Bombay 400 007. 

ELECTROMARK 
304, Lotus House 
33-A New Marine Lines 
Bombay 400 020. 

CALCUTTA 

GENERAL RADIO COMPANY 
6, Madan Street 
Calcutta 700 072 
ELECTRONIC 

COMPONENTS & SYSTEMS 
32. Ezra Street 
Room No 418,4th Floor, 
Calcutta 700 001. 


DELHI 

INDIAN'TECHNOLOGICAL 
PRODUCTS 
Flat No. 305-306 
Bldg. No. 35-36. 

Nehru Place, New Delhi 110016. 

DEWAN RADIOS 
1681/28, Bhagirath Palace, 
Chandni Chowk, 

Delhi 110006. 

HYDERABAD 

SHILPA ELECTRONICS 
107. Perklane 
Secunderabad 500003. 

INDORE 

ATLAS SALES AGENCIES 
18/2 Siyaganl 
Indore 452001 

JAIPUR 

EL-TRONICS 

87, A Dhulethwar Garden 

Jaipur 302001 


KANPUR 

EVERON ASSOCIATES 
18/176,1st Floor, 

Opp. Phool Bagh, The Mall 
Kanpur 208001. 

KOTA 

CHAMBAL ELECTRONICS 
4C 16 Housing Board colony 
Talwadl, Kota 324 006 
LUCKNOW 

ARTEK ENTERPRISES 
14, Cantonment Road 
Opp. Shilpi Cinema 
Lucknow 226 001 

MADRAS 

TEXONIC INSTRUMENTS 
Poet Box No. 3748 
6, Athlpattan street 
Mount Road, Madras 800002 
PRECIOUS ELECTRONICS 
CtjfRPORATION 
6, Athlpattan street 
Mount Road, Madras 800002 


POONA 

NAGESH ELECTRIC & 
ELECTRONICS CORP. 

476, Budhwar Path 
Pune 411 002 

TRIO RADIO & ELECTRONICS 

CORPORATION 

468, Budhwar Path 

Pune 411 002 

TRIVANDRUM 

ACE-INDIA 

T.C. No. 1/678, 

Bank oolony Road, 
Kumarapuram 
Trivandrum 885 011 
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Comparative Study of 
Computer Languages 

Part X 

Input Output Statements (1) 

R. Ramaswamy 


A computer uses two inputs, one is the program 
and the other is the data. The computer manipu¬ 
lates the data using the program and outputs the 
result. First of all we have to introduce the 
program into the computer. Within the program we have to 
give instructions to the computer to get or access the data. 
One may ask. “Where are the data kept? How are the 
instructions given to the machine to enable it to access or get 
the data for the given program?" Data can be accessed m a 
program in three ways. They are; 

1. By entering the data as a part of the program. 

2. By entering the data through the console typewriter. 

3. By asking the computer to get the data by reading the 
file in which data are already stored. 

In this article, we shall consider the instructions to be 
given to the computer to get the data for a program by the 
fust two methods. The function of an input statement is to 
get ihe data for the given program by any of the above three 
methods The way in which the input instructions are given 
may be dificrent m different languages. 


Function of thr output statement 
The computation statements give instructions to the com¬ 
puter to compute the result and store it in some variables. In 
order to transfer the result stored inside the computer to the 
printer and print the result on paper, we have to give instruc- 
the machin e. Such instructions are given by the 
Ji%tit statements. 

The Computer can be instructed to print the result on 

it* 
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paper or on any machine-decipherable medium. 

Input statement in FORTRAN (date access through console) 
As already mentioned, an input statement is an instruction 
to the computer to read the data for the variables involved in 
the expressions used in the program. The general form of an 
input instruction is: 

READ (m,i») las 

READ is simply a code word to the machine. For being 
meaningful, the word READ it used. The |kt contains the 
list of variables whose values are to bp read. Each of these 
variables is separated by a comma. The letters *m’ and V 
need some explanation. 

The data are entered into the computer line by line. Each 
Has can hold only 80 characters, U„ the line length is 80 
characters. We have to mil the computer the mode of each 
data, the columns in which they «e entered in the given ting 
etc. Such information is given in another statement called 
the FOR MAT statement. For referenoe purposes stttWtents 
are numbered in FORTRAN. The letter V is aa integer 
Dumber which represents die number of dm FORMAT 
statement which gives taftmoation to die computer about 
the data list given in the READ statement. Then we have to 
t«H the computer whether the data forms part of tbs program 
nr whether it should be stored outride This 

information tegtonbyaniirteprtium 
is the Mric ***** of devi c e ! * # 

In thhfaim we wi th to enter t h cd a ra throUeb the nreurtls 
typewriter «8a#bd /to OwmeeMne. For sU» device, the 
value !ie«irigiifd.ibimMi^ When 
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the data is stored in the diskette, we may have to give 
different numbers to ‘n^’ (which we shall see later). Suppose 
we want to read the values of three variables, say, A, B and 
C. We can write the READ statement as follows: 

READ («,10) A, B, C 

The number 10 gives the number of the FOR MAT statement 
which gives information to the computer about the mode of 
the values of the variables in the list (integer or real) and the 
columns in which the values are given. A READ statement is 
incomplete without the corresponding FORMAT state¬ 
ment. The READ and the FORMAT statements always 
occur in pairs. The general form of a FORMAT statement is: 
n FORMAT (si, s2, s3) 

where ‘n’ is the number of the statement which has been 
referenced in the READ statement. FORMAT is simply a 
code word which means the form in which the data are given, 
s 1, s2 and s3 are the specifications required for the computer 
to locate each of the data items specified in the READ list. 
We have given three variables in the READ list. So there 
must be three specifications in the FORMAT statement. 
There must be as many specifications as there are variables 
in the READ list. 

Before describing the different format specifications, the 
general form of the output statement should be understood 
since its structure is similar to the input statement. Both the 
input and output statements occur in pairs with their corres¬ 
ponding FORMAT statements. That is, the READ state¬ 
ment occurs along with its corresponding FORMAT 
statement and the WRITE statement occurs along with its 
corresponding FORMAT statement. The FORMAT state¬ 
ments for READ and WRITE are very similar. 

Output statement In FORTRAN 

The general form of the output statement is: 

WRITE (mji) list 

The word WRITE is simply a code word to the machine. 
This code is used because it is meaningful to the humans. We 
must tell the computer whether the result is to be printed on 
paper or any other medium. This is given by the value we 
assign to 'm\ If we want the output through the printer, 
the logic unit number for the printer is 2. The word list stands 
for the list of variables whose values are to be printed. We 
have to tell the computer in which mode, in which lipeand in 
which column the values of the variables in the list must be 
printed. This information is given in the FORMAT 
statement. 

The letter ‘n’ stands for an integer number which referen¬ 
ces the FORMAT statement. Suppose we want to print the 
values of three variables A, B and C on paper, we write the 
output statement as: 

WRITE (2.10) A. B, C 

The number 10 refers to the number of the FORMAT 
statement which gives specifications for the variables A, B 
and C. Die general form of the FORMAT statement is: 
n FORMAT (*1, s2, s3) 
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where V is the statement number of the FORMAT state¬ 
ment and this must be referenced in the corresponding 
WRITE statement. The word FORMAT is simply a code, 
meaning the form in which the output is required, s 1, s2 and 
s3 give the specifications foreach of the variables A, Band C. 

There must be as many specifications as there are varia¬ 
bles in the WRITE list. If the FORMAT specifications arc 
less than the number of the variables in the list, an error 
condition arises. If the FORMAT specifications are more 
than the number of the variables in the list, the extra specifi¬ 
cations are ignored by the computer. The READ and 
WRITE statements in FORTRAN have similar structures as 
shown below: 

READ (1.10) A, B, C WRITE (2,12) A. B, C 

10 FORMAT (si, s2, *3) 12 FORMAT (si, s2, s3) 

There are a number of FORMAT specifications in FOR¬ 
TRAN. The following are the different FORMAT specifi¬ 
cations used in FORTRAN for input and’output. 

The 1-FORMAT 

The I-FORMAT is used to represent integer quantities. 
The general form is: 
lw 

where the letter T indicates that the entity is an integer and 
the letter ‘w’ indicates the" width of the field in terms of the 
number of digit spaces required for the number. The width 
includes one space for the sign. The space for the sign is 
optional at the input, but is compulsory at the output. That 
is, if a sign is explicitly put at the input only then space must 
be allotted, otherwise no space for the sign need be allotted. 
For output, whether the sign is explicitly present or not, one 
space for the sign must be given. Suppose you want the 
computer to read a number 234 in the variable I. Then the 
READ statement should be written as follows: 

READ (1,10)1 
10 FORMAT (13) 

13 specifies that the number 234 is keyed in the first three 
columns. Suppose you key the number as +234, then you 
must give a specification 14. If you want the number 234 to 
be output, write the WRITE statement as follows: 

WRITE (2.12) 1 
12 FORMAT (IX, 14) 

One must give a specification 14, i.e., four spaces must be 
given for outputting a three-digit number. The number is 
printed from the second column onwards, leaving the first 
column blank. If the value of 1 is -234, then the number is 
printed with the sign in the first column. Suppose you give a 
specification 119. In that case, the number is printed in the 
columns 17,18 and 19. That is, the number is printed right- 
justified .in the given field width. To read more than one 
variable, the READ statement is written as: 

READ(M0) 1, J, K, L 
10 FORMAT (13, 14, IS, 17) 

The four specifications in the FORMAT statement corres¬ 
pond to the four variables in the READ list. One must key 
the data as follows: the value of I must be punched or keyed 
in the first three columns, the value of J must be keyed in the 
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next tour columns, the value of K must be keyed in the next 
five columns, and the value of l. must be keyed in the next 
seven columns. The data must be keyed right-justified in the 
respective fields. 

If the value ofl is 23, J is -24, K.is456and Lis750and one 
writes a WRITE statement as follows: 

WRl'IF. (2.12), I. J, K, L 
12 FORMAI (IX, 13, 14, 15, 17) 
then the value wil he printed in one line as follows: 

b2.1b-24bb456bbbb750 

where the letter 'b' stands for blank. If we give the same field 
width for all the items, say 7, the FORMAT statement is 
written as follows: 

12 FORMA I (IX, 17. 17. 17, 17) 

The repetitive specifications can be simplified by using the 
replication factor as: 

12 FORMA t (IX, 417) 

Since the specification 17 is repeated four times, we say the 
replication factor is 4 and w rite the specification as 417. The 
four numbers will then be printed in one line as follows: 
bbbbb23bhbb-24bbhb456bbbb750 

The following examples illustrate the printing for different 
specifications. 


Value stored 

Specifications 

Printed output 

234 

14 

b234 

234 

13 

error message 

-234 

14 

-234 

234 

16 

bbb234 

-234 

18 

bbbb-234 


In order to output a number with three digits, we have to 
give four spaces, otherwise an error message appears. In 
' general, one has to give k+1 spaces to output an integer with 
k digits, if the field width is more than the size of the number, 
then blanks are given on the left side, printing the number 
right-justified in the given field. 

The IX specification 

In the FORMAT statement associated with the WRITE 
statement, the specification IX was introduced. This is 
called the carriage control specification. The FORMAT 
statement in a WRITE-FORMAT pair tells the computer 
the mode of the data, the length of the data and where they 
should appear in the output stream. In addition to this, the 
computer also requires information about the movement of 
it"' printer head. This information is given by the carriage 
control character. This character tells the computer whether 
the results aie to be printed giving single spacing or double 
spacing or whether they must be started on a new page or 
written in t he same line. One character position is reserved in 
the first column to give this information. Invariably, no data 
must be specified in the first column. If by chance, data is 
specified in the first column, there is every possibility of the 
first character of the data being chopped off. 

One must be careful in allotting the first character of the 
output FORMAT for indicating the carriage control. For 
example, a specification 1X for the first character will be 
|yo mean that the results must be printed giving single 


line spacing. A specification 1H+ means that the printer 
carriage must not advance after printing that line. A specifi¬ 
cation IH1 means that the results must be printed on a fresh 
page. 

The specification given in the first column does not affect 
the actual print length of the result. If the printer has 132 
columns width, specification for printing all the 132 columns 
can be given and the carriage control character, though read 
in the first column position, is not counted for printing 
purposes. This means that specifications for 133 columns 
can be given, the first column space specification being 
exclusively for the carriage control information which is not 
used for printing. 


Carriage control specifications 

The table below gives the coding of the different carriage 
control specifications and their meanings. 


First specifica¬ 
tion in the 
FORMAT state¬ 
ment for printing 
a line 

Coded as 

Printing-paper 
movement before 
printing 

b (blank) 

1X or ‘ ’ 

Advance one line 
(norma) single line 
spacing) 

0 

1 HO or ‘0’ 

Advance two lines 
(double line spacing) 

1 

IHI orT 

Advance to the top of 
the next page 

♦ 

1H+ or V 

No paper movement. 

Print the next line 
over the same line 


The carriage control character is not used during the READ 
statement and so no such specification is given to the FOR¬ 
MAT statement associated with the READ statement. 

Die F-FORMAT 

The F-FORMAT is used for specifying numbers in the 
floating point form. The general form of the F-FORMAT is: 
Fw.d 

where ‘w’ is the width of the field including the digits, the sign 
and the decimal point, and ‘d’ is the number of digits to the 
right of the decimal point. If we have three variables A, B 
and C and read the values 432.2, -234.6 and 2345678.9 
respectively in them, we can write the READ statement as 
follows: 

READ (1,10) A, B, C 
10 FORMAT (2F6.1. FIO.I) 

When the computer encounters the READ statement, the 
operator has to key the first value in the first six columns, the 
second value in the next six columns and the third value in 
the next ten columns. For outputting these values, the 
WRITE statement is written as follows: 

WRITC (2.12) A, B, C 
12 FORMAT (IX, 2F6.1, FIO.I) 

The result is then printed from the first column onwards 
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as shown below: 

b432.2-234.6b2345678.9 

Remember that in all cases, if the allotted width is less than 
the size of the number, an error message is given, and if the 
allotted width is greater than the size of the number, the 
number is printed right-justified leaving blanks on the left. 

The E-FORMAT 

The E-FORMAT is used to represent real numbers in the 
exponent form. The general form is: 

Ew.d 

where ‘w’ gives the total width of the field including one for 
the sign, one for the decimal point, four for the exponent 
notation, and the remaining spaces for the digits in the 
mantessa to a maximum of eight. A number like 
23456789000.00 can be represented as .23456789E+11 in the 
exponent notation. The above notation requires 14 spaces 
including one for the sign of the mantessa. To read this 
number in the variable A, the READ statement can be given 
as: 

READ (1,10) A 
10 FORMAT (EJ4.8) 

and to output the number in the E notation, the WRITE 
statement is given as: 

WRITE (2.12) A 
12 FORMAT (IX, E14.8) 

The number is then printed from the first column as 
b.23456789E+11 

If the FORMAT specification is given as El6.8, then it is 
printed as 

bbb.23456789E+.l 1 

While giving the formats for outputting the results, some¬ 
times the order of magnitude of the numbers may not be 
known. If by chance an insufficient FORMAT specification 
is given, the computer gives an error message. To avoid this 
it is better to give a format which outputs the biggest as well 
as the smallest number that is permitted in FORTRAN. The 
format E14.8 can output the biggest as well as the smallest 
number that can be output in FORTRAN. So it is always 

safe to use this format. 

The A-FORMAT 

So far we have seen formats for reading and printing 
numeric entities. If we want to read and write alphanumeric 
characters, we use the A-FORMAT. The general form of the 
A-FORMAT is: 

Aw 

where *A* is a code to tell the computer that the data is 
alphanumeric and ‘w’ is the width of the field in terms of the 
number of characters including blanks. In general, the 
number of characters that can be read or printed under the 
A-FORMAT is small, i.e., only up to a maximum of four 
characters. To read the word ‘KRIS’ in the variable X, one 
can write the READ statement as: 

READ (1,10) x 

To write*the^alue of X in the A-FORMAT, the statement 
AimipM ' 


can be given as: 

WRITE (2,12) X 
12 FORMAT (IX, A4) 

Then the computer prints the word from the first column as; 
KRIS 

If the name of a person is longer than four characters, it can 
also be read by using subscripted variables. One can READ 
or WRITE only up to a maximum of four alphanumeric 
characters in the A-FORMAT. 

FORTRAN does not allow the assignment of alphanu¬ 
meric values to a variable in an assignment statement. For 
example, one cannot write: 

X = ’KRIS’ 

This means that characters cannot be manipulated in stor¬ 
age. This is one of the reasons why this language is not quite 
suited to business problems where there is a lot of character 
manipulation. 

The H-FORMAT 

Though FORTRAN does not provide facilities to manipula¬ 
te characters in storage, it provides facilities to print long 
character strings during output with the help of the IN¬ 
FORM AT or the Hollerith FORMAT. The general form of 
the H-FORMAT is: 
wHxxxxxxxx. 

where ‘H’ is a code word to indicate that the characters 
following it are in a string form and ‘w’ is the width of the 
Hollerith string. That is, it is an integer specifying the 
number of characters following the letter ‘H’ including the 
blanks up to the next comma. The letter ‘x' stands for each 
alphanumeric character. 

Suppose the computer is asked to calculate the volume of 
a box, given by the variable V. If the value of V is 500 cc, and 
if we ask the computer to prim V, it simply prints 500. 
Obviously this is meaningless. To make the computer print 
the result as ‘VOLUME OF THE BOX IS 500 C.C.\ the 
descriptive words before and after the result can be output • 
by using the Hollerith FORMAT as follows: 

WRITE (2,12) V 

12 FORMAT (IX, 21HVOLUMEbOFbrHEbBOXblSb, 

F5.0, SHbC.C.) 

The computer then prints as follows: 

VOLUME OF THE BOX IS 500. C.C. 

The characters between the letter ‘H’ and the next comma 
,are printed as they are. If the counting of characters and 
blanks up to the next comma is not exact, the computer gives 
an error message. It must be noted that the Hollerith field is 
used only at the output. The H-FORMAT cannot be used in 
the READ statement since H-field characters cannot be 
manipulated in the memory. 

The OTE FORMAT 

FORTRAN provides another method for outputting 
character strings since counting of characters and blanks in a 
Hollerith string is a common source of error. The string data 
is simply enclosed within single quotations. Whatever is 



within the quotation marks, including blanks, is printed by 
the computer as is in the H-FORMAT. One can write the 
statement as below: 

. WRITE (2,12) V 

12 FORMAT (IX. ‘VOLUME OF THE BOX 1S\ F5.0,' C.C.‘) 
The computer prints the output as follows: 

VOLUME OF THE BOX IS 500. C.C. 

The Slash (/) FORMAT 

The Sl^sh-FORMAT is used to skip over to a new line 
when the output is printed. A slash between two specifica¬ 
tions means that the value of the variable immediately after 
the slash must be printed from the next line or next record. 
(A line is also called a record.) No commas are necessary to 
set off a slash specification, but they can be added for better 
readability This specification can be repeated any number 
of times. For skipping one line one slash is used. For leaving 
n lines blank, n+1 slashes are used. Suppose one writes: 
WRITE (2,10) 

10 FORMAT (IX, “CHAPTER XII’, /. IX, “SUBROUTINES’) 
then the words CHAPTER Xll and SUBROUTINES are 

printed in two consecutive lines from the first column onw¬ 
ards as shown below: 

CHAPTER XU 
SUBROUTINES 

If no slash specification is given in the FORMAT statement, 
both the words are printed in the same line. The Slash- 
FORMAT can also be used during input to skip lines. 

The X-FORMAT 

Just as the Slash-FORMAT is used to skip a line, the 
X-FORMAT is used to skip some columns in the same line. 
The general form is: 
wX 

where V refers to the number of blank spaces to be left 
before the next word is read or printed and ‘X’ is the code to 
indicate blank space. Suppose we want to print the words 
CHAPTER XII and SUBROUTINES in two lines leaving 
ten columns blank in the beginning of each line, we can write 
the statements as follows: 

WRITE (2,12) 

12 FORMAT (IX. I OX. “CHAPTER XH\ /, IIX, “SUBROUTINES’) 
The carriage control character specification IX can also be 
included in the X specification. The compqter prints the two 
word- m two lines starting from the 11th column as follows: 

CHAPTER XU 
SUBROUTINES 

Matching list elements with format codes 

When the (number of) list elements in the READ or 
WRITE statements have one-to-one correspondence with 
the (number of) format codes, there is no problem. When the 
last element is read or written, the format codes also are 
exhausted and the execution of the input/output statement 
is complete. However, two conditions may arise which are 
wocH noting: 

I/flj^re are more format codes than there are elements in 
Itlf corresponding list. 

b 


2. There are more elements in the list than there are format 
codes. 

The first situation is illustrated by the following example: 

READ (1,10) A, B, C, D 
10 FORMAT (7FI0.2) 

As a rule, when there are more field specifications than there 
are variables in the list, the execution of READ/ WRITE 
statement is completed once the variables in the list are 
exhausted by READ/ WRITE operations and the extra spe¬ 
cifications are ignored. The computer after reading A, B, C 
and D as per FI0.2 FORMAT, ignores the three extra 
specifications. The second situation is illustrated by the 
following example: 

READ (2,12) A, B, C, D 
12 FORMAT IF 10.2) 

The sequence of the field codes in a FORMAT statement 
refers to a complete record or one line. When the first field is 
read from the READ list, the format code is exhausted. For 
reading the next field, it looks to the next line and uses the 
same format code. The third field is read from the third line 
and the fourth field from the fourth line. The computer 
cannot read all the data from the same line. If all the data are 
keyed in the same line, the computer gives an error message. 

The general rule is that when the list of variables in the 
READ statement is greater than the number of format 
specifications in the FORMAT statement, a single READ 
statement causes additional lines to be read until all the 
required data are obtained. When a READ/ WRITE state¬ 
ment demands more format codes than the FORMAT state¬ 
ment appears to have, the format control always returns to 
the last left parantheses in the FORMAT statement and thus 
to a new line. Suppose we write: 

WRITE (2,12) A, B, C, D 
12 FORMAT (IX, F8.2) 

In this example, four variables are given in the list in the 
WRITE statement, whereas there is only one FORMAT 
specification. In this case, the same format is re-used until all 
the values of all the variables are printed. Each value is 
printed in a separate line. 

Thus we see that every READ statement must be accom¬ 
panied by its own FORMAT statement and every WRITE 
statement must be accompanied by its own FORMAT state¬ 
ment. When the computer encounters the READ statement, 
it stops and waits until the values for all the variables in the 
list are keyed through the console as per the FORMAT 
specification given. If the FORMAT specification is not 
adhered to, the coihputer gives an error message. Whenever 
the computer encounters the WRITE statement, it prints the 
values of the variables in the list as per the FORMAT 
specification given. If the WRITE-FORMAT specifications 
are incorrectly given, the computer gives an error message. 
Please remember that the computer is very particular about 
grammar and not even a small slip is permitted. 

Input statement for entering data 

The DATA statement which is placed in the beginning of 
the program enables the program to get the data within the 
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program itself. The general form of the data statement is: 

DATA list/ values/ 

The word DATA is simply a code word to indicate that data 
values are given in this statement. The list contains the list of 
variables whose values are to be given. Each of these varia¬ 
bles is separated by a comma. The values which are put 
within two slashes, contain the values of the variables in the 
list in the same order, separated by commas. Suppose the 
variables, A, I and K are to be given values, it can be given by 
the following DATA statement: 

DATA A, I, K/234.5, 678, 87/ 

This statement means that A is assigned the initial value 
234.5,1 is assigned the initial value 678 and K. is assigned the 
initial value 87. There is no FORMAT statement for this 
method of entering data to the variables. One can also give 
character data to variables as shown below: 

DATA A. B, C/KRIS'. •••.“/ 

To give another set of data for the same variables, you 
cannot give another DA TA statement in the program to 
rc-initialise the values of the same variables. But different 
values can be given using assignment statements. F'orexam- 
ple, to give a value 56.7 to A, 34 to I and 67 to K, write the 
assignment statement as shown below: 

A = 56.7 
1 = 34 
K = 67 

In fact, the assignment statement method is one of the 
ways of entering data to the program. 

So far we have seen two methods for entering data in a 
FORTRAN program. In the first method, instructions are 
given to the computer to enable it to enter the data through 
the console typewriter attached to it. This is done by the 
READ-FORMAT pair of statements. In the second 
method, data are entered as a part of the program itself by 
means of the DATA statement. 

When the volume of data is small these two methods may 
suffice. But in practice, data is usually voluminous. In such 
cases, more effective and efficient methods for entering data 
into the program are available. This is done by storing data 
in files and then asking the computer to read the files and get- 
the data for the program. For outputting the result, the 
computer can be asked to print the same either on paper or 
on floppy diskettes. The former is called the paper file and 
the latter is called the computer file. The paper file is meant 
for the humans and the computer file is meant for the 
machine. 

A file is simply an information storage media. Humans 
store information on paper. Since information on paper 
medium cannot be deciphered by the machine, the compu¬ 
ters store the information in a different medium which is 
machine decipherable, i.e. the floppy diskette. Information 
stoied in floppy diskettes is said to be stored in computer 
files. Just as we read a paper, the computer reads what is 
written on the computer file. Just as we write on paper, the 
computer writes on the computer file. 

(To be continued) 
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Announcing 
The Easy To Use 
Automatic Coil 
Winding Machines 

TANAKA brings you the finest in 
single, and multiple head (8x2), 
spindle and flyer type wire winding 
machines and coil tape wrapping 
equipment. All our Tanaka winding 
machines are microprocessor con 
trolled to eliminate cams and 
gears to make set up and 
use easy. 

We can wind wire sizes from 
0.02 - 2 mm with turn accuracy 
of ± 0 T And our microprocessor 


makes sectional, pyramid 
and layer windings easy. 

Some General Specifications 
Spindle Speeds — up to 
10000 RPM, Winding 
width — up to 80 mm. 

Three control units 
available depending on the 
complexity required in coil 
patterns. 

Call or write us today for 
the finest in automatic wire 
winding technology! 
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testing a professional touch, both in 
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Exclusive First Tims Functions: 
The DTO 31002 displays CHI, 
CH2, CH3, CH4 and CH5 simulta¬ 
neously or in any combination. Ait. 
trigger for CHI, CH2, or CH3. 
Stable triggering by use of an 
exclusive level lock function. 

Exclusive Features: 

★ Switchable to high sensitivity of 
1 mv/Div 


★ Alternate Sweep 

★ Switchable band width limiter to 
20 MHz and alternate trigger for 
CHI, CH2, CH3. 

★ Beam finder 

★ Multiple X-Y mode 

★ Extensive use of digital logic 

controls , 

★ Channel output, ‘A sweep' output 
and ‘A sweep’ gate output 

★ Compact, light and easy to carry 

Part of an Exclusive range: 

DTO 32352 - 35 MHz general 

purpose dual trace Oscilloscope 

DTO 31351 - 35 MHz dual trace 


delayed sweep Oscilloscope 

DTO 31500 - 50 MHz dual trace 
delayed sweep Oscilloscope 

Each of these Oscilloscopes bears 
the BPL stamp of quality, reliability 
and accuracy. They come from 

- a company with 
over 20 years of expertise in 
electronics. And an infrastructure 
that is unique to the electronics 
industry. 7 integrated factories, 

3 recognised R&D groups, in-house 
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and a nationwide marketing and 
service network. 
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In pursuit of perfection i 
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From Shiltron, naturally \ 

Shiltron. A name co reckon with in PCB manufacture. 

Manufactured to stringent international standards, 

Shiltron PCBs are highly accurate and reliable. And 
they come to you at highly competitive prices; backed 
by prompt delivery schedules. Shiltron PCBs are 
approved In I..C.S.O. ,Ministry of Defence! 
as per JSS 52 501 

Shiltron Facilities 

• Highly sophisticated imported machinery. 

• Highly skilled professional work-force. 

% 

• In-house artwork/design facility. 

• Most modern quality control equipment. 

Come. Switch over to the best in PCBs. Switch over to 
Shiltron. 

Shiltron Electronics & Engineering Pvt. Ltd 

Office: 37'10, Cunningham Road, Bangalore “>(>0 052, 

Oram: Still Tl k l’hone. 24522, 72td<> lek> 0845-163 SAl.O IN 

Factory: B-1 6ft, Industrial hstatc. IVcnvu IJnd Stage, Bangalore 560 058, Phone: 184297 

Get Shiltron and you’ve got the best! 
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Structured 

Programming 


Suresh K. Basandra 


D ata processing managers are increasingly realis¬ 
ing the importance of programming function in 
computer installations. A lot of effort in terms 
of time, money and manpower is involved in 
programming and systems analysis. In addition, much of the 
programming effort is directed towards program mainte¬ 
nance, i.e. changes in, or modifications to, existing pro¬ 
grams. In such an environment, traditional programming 
comes into conflict with cost management objectives. 

Traditional programming means programming generated 
as a form of personal art without adherence to established 
concepts and principles. The traditional way has been to 
view programming as a personal creation by an individual. It 
is quite possible for a programmer to write a clever program 
for solving a problem—the word ‘clever’ is often synonymous 
with ‘complex’ and ‘obscure’. The difficulty with such a 
program is that it is hard to understand by persons other 
than the author and even the author may find it difficult to 
follow it after a long gap of time. 

The recent past has seen a spectacular decrease in the 
hardware costs of computers. This trend is still continuing. 
As a result, cost of personnel relative to the hardware costs is 
increasing at a rapid rate. This calls for methods that can 
increase the personnel performance and thereby reduce the 
cost of program development. Quite often, the purpose for 
which a program is developed gets changed. In such cases, 
there are two alternatives: either the program should be 
declared obsolete and a new program developed in its place 
or the program should be modified incorporating the neces¬ 
sary changes. 

The cost of personnel being on the increase, the question 
of discarding a program altogether does not arise. So, the 
program should be maintained by modifying it. This again 
calls for methods for program development so that the pro¬ 
gram is understood and modified easily. Programmers have, 
therefore, been attempting to find ways and means of writing 


correct programs which can be easily maintained, modified 
and debugged; for, such factors tend to become very impor¬ 
tant, especially in a rapidly changing business environment 
where similar programs have to be run frequently. This 
effort has led to the development of a programming disci¬ 
pline called structured programming. 

As with all new concepts, there is considerable disagree¬ 
ment and misunderstanding as to what structured program¬ 
ming means. In fact, there is no standard definition oi 
structured programming except that it is a disciplined 
approach to programming. In general, the term ‘structured 
programming' has come to mean a collection of principles 
and practices that are directed towards developing correct 
programs which are easy to understand and maintain. 

Some programmers insist that they have been using this 
technique for a long time. This may well be true, but the 
recent emergence of this technique has evolved from an 
attempt to formalise the process of designing programs in 
the same manner as the logic design has been formalised. 
The techniques used are, in general, not new but the formal 
* basis definitely is. 

Design considerations 

The process of designing and writing a program can be 
sub-divided into a number of tasks such as: 

(a) understanding the problem; 

(b) producing an algorithm to solve the problem; 

(c) coding the algorithm in a particular language; 

(d) testing the resultant program; and 

(e) iterating round the above tasks until the program is 
correct. 

In conventional programming, tasks (a) and (b) are under¬ 
taken by the systems analyst and (c) and (d) by the pro¬ 
grammer, with (e) being shared between both. This 
decomposition process can be thought of in a number of 



ways but structured programming would suggest that it 
should be looked at as a top-down analysis, i.e. each stage is 
an elaboration of the previous stage with a greater degree of 
detail and complexity. I his means that the problem is 
initially specified at a relatively low level of complexity and 
detail, and that the problem is gradually elaborated to pro¬ 
duce the final program by stepwise refinement. 

I he nature of the difficulties involved in each step depends 
upon the problem and on the constraints on its solution, 
such as the resources available. The main difficulty in any 
problem-solving situation is to contain the complexity of the 
problem. It is this complexity which provides the intellectual 
challenge for programming. In structuring the solution, an 
attempt is made to simplify the complexity and to aid under¬ 
standing. This approach is more likely to result in a correct 
solution. 

Structured programming oilers a number of benefits to its 
users. In this programming, each step is independent of the 
other steps, hence allowing separate checks at each step. 
Hach step may be verified by checking the elaboration stage 
by stage and an error may, therefore, be detected in a syste¬ 
matic manner. At any one time, only a small amount of 
information has to be remembered and manipulated and the 
structure evolved is suitable for a rigorous proof of the 
correctness of the entire algorithm. 

Objective and principles 

The objective of structured programming is to provide 
methodologies so that: 

(a) programs are developed quickly and with fewer 
mistakes; 

(h) programs arc read and understood easily; and 

(c) a portion of the program can be modified without 
upsetting the functions of other portions. 

In other words, the objective is to meet the challenge 
offered by the changing trends in data processing. The princi¬ 
ples of structured programming are as follows: 

(a) structuring of control flow; 

(b) decomposing a program into‘modules’or‘partitions'; 
and 

;c) top-down approach towards program designing. 

I ru se principles and the methodologies to implement 
then. ,i:r outlined below. 

Program structure 

A compute! pi ogram is a set of instructions to the compu¬ 
ter. But while the instructions are to be executed by the 
computer, the language in which we communicate these 
instructions is meant to be comprehensible to humans. 
High-level languages like COBOL are intended for human 
use in their direct form and are intended for machine use 
only indirectly, thtough the process of compilation. There¬ 
fore, a basic principle of good programming is that the 
program be easily understood. 

A program that can be understood can also be analysed 


and tested for correctness. Incorrect programs have plagued 
computing from its early days. Another basic principle of 
good programming then is to write correct programs. In a 
more theoretical vein, we talk of proof of program correct¬ 
ness as a reflection of efforts to prove in logical and un¬ 
ambiguous terms that a piece of program code is correct, i.e. 
it does what it is intended todoand nothingelse. Theoretical 
progress has been made only in very limited contexts, and at 
present we cannot rely on a formal theory to guide us to 
produce correct programs. Instead, we rely on a number of 
rules and guides that are closer to commonsense than they 
are to a formal theory. 

Every program has a structure. If the structure is well- 
defined, the program is correct and easy to understand and 
modify. On the other hand, a poorly structured program 
may have errors that are difficult to detect, may be hard to 
read and may be troublesome to modify. In cases where a 
change has to be made, it may become necessary to scrap the 
whole program and start afresh with a new one. In contrast, 
a structured program is characterised by clarity and simplicity 
in its logical flow structure. It reads like ordinary language 
from the beginning to the end, instead of branching from 
later paragraphs to earlier ones and back again. So, a simple, 
straight flow of logic is another principle of good 
programming. 

Programming by itself is a complex task and the aim of 
structured programming is to reduce and control complexity 
as it is not possible to eliminate the complexity completely. 
Human intellect can comprehend only a limited amount of 
data at a given time. When human mind is faced with a 
complex task, it tries to manage by breaking it into a series of 
well connected smaller parts. Each smaller part or module, 
as it is called, is simple and comprehensible by itself so that 
within each module, all simplicity and clarity is achieved. So 
one of the characteristics of a well structured program is that 
it consists of a large number of small modular programs. 
Each modular program is self-contained and performs a 
single function. Each module can be tested and debugged 
independently. 

This means that every module has only one input and one 
output point, though within the module there may be 
branches and loops. Of course, the programmer has to use 
his commonsense in dividing the complex program into a 
large number of smaller self-contained units or modules. 
Since each module has a specific independent function, it 
can be perfected separately without mixing it with the other 
parts of the program. This is indeed a simplification of the 
programming art. 

How is a modular structure developed? In practice, a 
modular structure is developed by proceeding from the gen¬ 
eral to the specific, or by using what is widely known as the 
top-down approach. Starting with the barest specification of 
the problem, one goes about filling the details. Suppose we 
are to develop a pay-roll processing problem utilising the 
top-down approach. The most abstract statement of the task 
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is ‘write pay-roll’. Then one can proceed to breakdown this 
general statement to more specific statements, such as: 

Edit input data 
Process against master file 
Output pay-roll checks and other reports 
Each of these broad functions can be subdivided into 
more specific ones, as for example, we can divide the first job 
still further as follows: 

Check the valid employee number 
Check time card data against job tickets 
Check for valid department number, and so on. 

The first program module which may be called the Read 
Module performs a certain function after making all checks 
rs given by commands or statements within that module. 
The main point is that the execution of commands or state¬ 
ments within the module has nothing to do with statements 
in other modules and that is why we say each module can be 
independently developed, tested and debugged. In the over¬ 
all structure of the program each module is taken as a single 
instruction. 



Fig. 1: Modular hierarchy diagram. 

If a problem can be divided into, say, five modular func¬ 
tions, the main program can be considered to be made of five 
independent instructions, each instruction performing a 
module. A program organisation is, therefore, first divided 
into modular organisation and then each module is further 
divided into a statement organisation. Just as a government 
organisation performs the governing function by a hierarchy 
of officials at different levels, a complex programming task 
is achieved by dividing the job among different modules 
organised in a particular hierarchical structure. This is the 
top-down approach and this seems to work well in all human 
tasks. Fig. 1 shows what is called modular level or modular 
hierarchy diagram of the above problem. 

It should be noted that no programming language is used 
when developing a programming structure. The thoughts 
are simply written in ordinary language with or without 
graphic aids such as arrows, boxes, brackets etc and the 
whole function is divided into a large number of simpler 
functions in a logical way. So, structured programming is 
not concerned with any particular language. It is concerned 
with programming in general. 


Structuring of control flow 

Except for the most trivial examples, programs are highly 
complex systems of logic. The ability to design loop opera¬ 
tions and to take alternative courses of action depending on 
a condition can make a program very complex. This is 
because, quite often, loops are used within alternative paths 
or lobps and alternative paths are used within loops or other 
alternative paths. The large size of a program and the inter¬ 
connections between its various parts through the transfer of 
control also increase the program complexity. 

The idea behind the structuring of control flow is to keep 
this complexity under control so that the design and under¬ 
standing of the program logic become easier. It has been 
demonstrated that a structured program can be completely 
developed using three basic forms of program structure, viz. 
(i) sequence structure, (ii) decision or selection structure, and 
(iii) loop structure. One may encounter these as special terms 
which are written: SEQUENCE, 1FTHENELSE, 
DOWHIL-E. 

Sequence structure. The SEQUENCE structure indicates 
the sequential flow of program logic. Each block may stand 
for a statement: it may stand for a whole module or even a 
collection of modules. In a SEQUENCE structure the state¬ 
ments are executed one after the other in the order in which 
they are written. The flowchart of such a structure is shown 
in Fig. 2. The flow of control is such that it performs the 
block A first, then the block B, and so on, from top to 
bottom in the same direction. There is only one entry point 
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Fig. 2: Flowchart of the SEQUENCE structure. 



Fig. 3: Flowchart of the 1FTHENELSE structure. 
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and one exit point for the structure anti there is no complex¬ 
ity. I he flow is in one direction and straightforward. 

Decision structure. The UTHENELSE structure indi- 
catcsconditional program flow. The program takes one path 
or another, depending on whether a condition, often 
referred to as the predicate, is true or false. I he piogiani on 
entering the test box t' in big 3 makes a decision to go 
thiough either ol the two paths A or B. After performing one 
of the two paths, the control returns to a single exit point. It 
can be seen that this structure also has one entty point and 
one exit point, even though there are multiple exit paths 
inside the structure. 

Loop structure. I he DOWHI!F. struuuie provides lor a 
looping operation, i.e. repetitive execution of a program 
segment. A loop is not infinite il it is correct The predicate 
tests for a condition. If the condition holds, we exit from the 
loop; if not, we execute the in-.li uction. 1 he flowchart of this 
structure is shown in Fig 4. Whether the operationsare to be 



Fig. 4: Flowchart of the I JO Will LF structure. 



Fig. 5: Flowchart of the nested structure. 
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repeated or stopped is decided in the decision box. 

Any program can be written by using these three struc¬ 
tures as the basic building blocks. In complex programs, one 
structure may be embedded in the other. For example, in 
Fig. 5, a nested structure is shown. When selection between 
the two available paths is made in the decision block Cl, the 
control enters either a loop structure on the left ora sequence 
structure on the right. After performing anyone of the two 
paths, the control returns to a single exit point. In a similar 
manner, any number of structures can be embedded, pro¬ 
vided the combination as a whole has one entry point and 
one exit point. 

Modular programming 

Modular programming is a programming strategy where 
a program is divided into a number of identifiable partitions 
or modules. Thus, a module in itself is a proper program 
structure. It has one entry and one exit, reads naturally from 
top to bottom, and may consist of any of the three basic 
program structures (SEQUENCE, IFTHENELSE, DO¬ 
WHI LE). f he module is referenced by a name which should 
be as descriptive as possible. In COBOL that name is a 
paragraph or section name. A module should not exceed one 
page in length so that it is easily read. Finally, each module is 
executed by reference to it lrorn another part of the program, 
usually through the PERFORM verb. 

Fig. 6 depicts a general outline of structured programming 
logic. Note that there is a main logic module and a numberof 
other dependent modules. The main logic paft provides a 
summary of the program, and it is generally short enough so 
that the essence ol the entire program can be understood in 
the context of the main module. Notice that module A, for 
instance, is executed under control of the main program 
module. If the name of module A is meaningful, say. 
Compute total-deductions, we need not bother with the 
details o! module A. 

It may very well be the ease that, as in this example, 
module A is sufficiently large or complex so that we need to 
bieak a module X out of it. Thus, module X is executed 
under the control of module A which in turn is executed 
under the contiol of the main module. This nesting of 
modules is permissible and desirable We only need to keep 
in nund that as soon as the end of a module has been reached, 
wc should turn to the module which issued the execute 
instruction. Thus, when module X has been executed, we 
return to instruction 2 of module \ and, to the PERFORM 
MODULE B instruction of the sriain program module. 

The program structure described above is adequate ior 
most data processing. However, there arc two conditions 
that restrict its use. Some tasks are common to more than 
one program. Repeating the same instructions in each such 
program is undesirable. The second case concerns large pro¬ 
gramming tasks. It is difficult fora team of programmers to 
work on the same program at the same time. It is easier to 
sub-divide the composite task into independent program 
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modules that can be written,compiled, and tested by individ¬ 
ual programmers working independently of one another. 

This latter objective is achieved by using program subrou¬ 
tines, or subprograms. A program subroutine is a program 
just like any other program, except that it is not executable 
by itself; it can only be executed under control of another 
program. It should be clear, however, that with or without 
the use of program subroutines, the COBOL programmer 
can create modular, well-structured programs. 

Begin Main Program Module 
instruction t 


• 

Instruction M 
PERFORM Module A 
PERFORM Module B 

• 

• 

Instruction n 

End Main Program Module 
Begin Module A 
Instruction I 
PERFORM Module X 

• 

• 

Instruction n 
End Module A 

Begin Module B 
Instruction I 

Instruction n 
End Module B 

Begin Module X 
Instruction I 


Instruction n 
End Module X 

Fig. 6: A general outline of structured programming logic. 

The advantage of modular programming depends on how 
effectively the modules are designed. Each module must be 
designed to accomplish a distinct function. This gives the 
program a rather high modification potential. For example, 
in a pay-roll program there may be a module that calculates 
the dearness allowance from the basic pay using certain 
rules. If these rules get changed on a later dale, the modifica¬ 
tion will be limited to the s^id module and/or to its subordi¬ 
nate modules, if any. It fias been seen that it is easier to 
replace a module by a modified one than to make corrections 
in one particular part of a conventional program without 
upsetting the functions of the other parts. 

Top-down approach 

The above description of modular programming presup¬ 
poses a hierarchical structuring of modules. The process of 
designing a program consisting of a hierarchical structure of 


modules can be vlewecTiff two ways: top-down, and bottom- 
up. 

The top-down approach towards program design starts 
with the specification of the function to be performed by a 
program and then breaks it down into progressively subsi¬ 
diary functions. The division of the function progresses with 
increasing levels of details. Each function at each level is 
ultimately realised in the form of a module. 

In this approach, the calling module is always designed 
before the called module. At the time of designing a module, 
the broad functions to be performed by its immediate subor¬ 
dinate modules are assumed. The details of how a subordi¬ 
nate module can perform the specified functions are not 
considered until the subordinate module is taken up for 
design. Thus, the top-down approach represents a successive 
refinement of functions and this process of refinement is 
continued until the lowest modules can be designed without 
further analysis. 

The top-down structure can be viewed as a tree structure, 
a typical example of which is shown in Fig. 7. Each box in 
this figure is a module. The topmost module denoted by 1 
represents the program which can be called as main-line 
module or main-control module. In this case, the main- 
control module is divided into three subordinate modules 
denoted by 2,3 and 4. The modules 2 and 4 require further 
divisions and in this process, the terminal modules are 5,6,7 
and 8. The functions of these terminal modules are assumed 
to be simple enough to be easily programmed in the source 
language. 

The botlom-up approach is the reverse of the top-down 
one. The process starts with the identification of a set of 
modules which are either available or to be constructed. An 
attempt is made to combine the modules to form modules of 
a higher level. This process of combining modules is con¬ 
tinued until the program is realised. The basic drawback of 
the bottom-up approach is the assumption that the'lowest 
level modules can be completely specified beforehand, which 
in reality is seldom possible. Thus in the bottom-up 
approach, quite often it is found that the final program 
obtained by combining the predetermined lowest level 
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modules does not meet all the requirements of the desired 
program. 

No attempt is made here to compare the advantages and 
disadvantages of the two approaches. However, program 
development through top-down approach is widely accepted 
to be better than the bottom-up approach. The top-down 
approach has the following advantages: 

1. It imitates the human tendency to solve a problem by 
outlining the broad concepts first and then subsequently 
going into the details. 

2. The details of a module can be worked out with no (or 
minimum) change of the previously outlined concepts 
regarding its (unctions 

3. The programmer never loses sight of the assumptions 
made at the previous levels. 1 he development of modules 
can take place in parallel. 

These advantages sugge?l that if the top-down approach is 
taken for program design, the programs can be developed 
easily and quickly, commuting minimum of errors. 

Constrained use of GO TO 

The proponents of structured programming appear to be 
divided on the question of using the GO TO statement in 
structured programs. While some recommend the total avoida¬ 
nce of GO TOs in structured programs, others favour its 
constrained use. Without entering into this controversy, it 
rnay be stated that the GO TO statements need not be 
avoided just for the sake of avoiding them. Only when their 
use requires a compromise with the readability of the pro¬ 
gram, must they be eliminated. 

Some general rules for the constrained use of GO TOs in 
COBOL programs are given below (It may be noted that 
each rule is more restrictive than the proceeding one.): 

1. Use GO TO to transfer the control within a module 
without crossing its boundaries. In other words, a short- 
range GO TO statement whose object is either the name of 
the paiagraph in which it appears or the name of any other 
paragraph in a series of paragraphs that constitutes a 
module is allowed according to this rule. 

2. Use GO TO to transfer the control in the forward 
direction within a module This rule is more restrictive than 
the previous one as it does not allow the use of the statement 
to t- ’isfer the control in the backward direction. 

3.1 'C GO IO to transfer the control to theexit paragraph 
of a senes v‘i paragraphs constituting a module. 

It is wottliu lull* to note that these rules ensure a localised 
flow of ccntioi so that the readability of the module is not 
likely to be seriously affected. Moreovei, the module as a 
whole can stilt be viewed to have a single entry and single 
exit. 



Fig. 8: Block structures (numbers represent the levels). 

tion must contain a structure of ‘boxes within boxes’ in a 
pictorial representation where boxes within boxes represent 
the lower level elaboration at the upper level (Fig. 8). This 
means that we have a modular structure where modules can 
be tested independently. 

It should be pointed out here that we have a structure 
which looks, in some respects, similar to a flowchart which 
gives a pictorial representation of the program structure. 
T he main difference is that the concepts in structured pro¬ 
gramming place restraints on the equivalent flowchart 
representation. The shortcomings of flowcharts are that they 
are too general and do not constrain the structure to be 
“well-formed”. The main problem is the undisciplined use of 
the GO TO or JUMP instructions which may cause convo¬ 
luted flowcharts. Here structured flowcharts may be used to 
good advantage. 

Structured flowcharts 

Traditionally, flowcharts have been used for two main 
purposes: to help the programmer develop the program 
logic, and to serve as documentation for a completed pro¬ 
gram. In recent years there has been some tendency to min¬ 
imise the need or even the usefulness of flowcharts. A case 
can be made that if a programmer utilises principles of good' 
program structure, the program is self-documenting and 
theref ore a flowchart is superfluous. Further, there are those 
who argue that in an environment where program modifica- 
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Programming considerations 


How do the concepts of structured programming produce 
better programs? If we take the division of a problem into its 
^.’programming solution, we see that the programming solu- 
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Fig. 9: IBM structured program flowcharting symbols. 
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tions are frequent, redrawing flowcharts becomes cumber¬ 
some. Instead of subscribing to the extreme view that 
flowcharts are useless, flowcharting can be viewed as a very 
useful tool for program development and documentation. 
But tnis programming aid should not be indiscriminately 
used. 

Structured flowcharts are intended to focus on the pro¬ 
gram logic rather than on the specific tasks to be performed 
by the program. As such, structured flowcharts tend to do 
away with special symbols for input/output, and the like. 
While there is no standard set of symbols. Fig. 9 presents a 
set of flowcharting symbols adopted by IBM. A complete 
flowchart can be drawn using these symbols alone, although 
one may use standard flowcharting symbols as well. In any 
case, a structured flowchart is clear, simple and easy to 
understand. It has one clear beginning and one clear end and 
the advantage of utilising the five bask structures 
(SEQUENCE, IFTHENELSE, DOWHll.F., DOUN TIL, 
and CASE). 

Structured programming is a good approach for writing 
correct programs. The strategy behind this technique is: 
when the foe is formidable, divide and conquer. Such a 
disciplined approach to programming tends to minimise 
errors and maximise output, which is the concern of all good 
programmers. 
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Crossover Networks 

Part II 

Jasvinder Osan 


T he coil former may be made out of the nearest si/e 

of PVC conduit pipe, or a wooden cylinder. The 

sides of the former are made from two pieces ol 

plywood held tightly against the edge by a nut and 

bolt through the centre as shown in Fig. II. I he coil nia> be 

hand or machine wound on this. Preferably, the coil should 

be layer wound. If not, care should be taken to ensure that all 

space is filled up. After winding, a diluted epoxy adhesive 

(like araldite) may be applied to the coil to help it maintain 

its shape and the former can be slipped off, after loosening 

the sides. Insulation tape is tied round the coil to prevent the 

outer ends from opening up. Before winding, the number of 

turns required can be calculated using the formula given 

below: 

, L* I0 9 
n 2 = 

24.5a 

where n is the number of turns, L is the inductance required 
in Henry, and a is the length of winding in cm equal to radius 
of the former. 

It may be noted that the winding section is square and is 
equal to half the diameter of the former, a, i.e. the length of 
the former is equal to the thickness of the winding and is 
equal approximately to a. Following the above directions, 
fairly accurate coils can be wound. If desired, the inductance 
of the coils may be checked by setting up a simple AC bridge 
such as the Owens bridge. The circuit for this is shown in Fig. 
12. Here, L is the inductance which is to be checked. The 
balance of the bridge is independent of frequency. The sens¬ 
ing device should most suitably be a CRO. In the absence of 
this, an AC millivoltmeter, a sensitive AVO meter or even a 
loudspeaker can serve the purpose. Here, VR is a wirewound 



Fig. 11: Schematic showing the construction of a t- pical former 
for an air-cored coil. 


potentiometer. Capacitors Cl and C2 are fixed and of any 
values between 0.1 MF and 0.47Mb normally serve the pur¬ 
pose. R1 and R2 are fixed resistances, where R2 should 
satisfy the billowing equation: 

R2 = (Cl / C2) Rl ....5 

The balance point of the bridge is obtained by carefully 
adjusting VR till the voltage across the arms A and B is 
minimum. The inductance is then given by: 

L = Rl. VR. Cl (in ml!) ....6 

I he balance point appears as a sharp dip, and not a gradual 
decrease. If this eludes you, then first check all connections, 



Fig. 12: Typical setup to check the inductance of coil by using 
the Owen bridge network. 

and then the fixed value components. Substitute an approxi¬ 
mate estimated value for the inductance, and work back¬ 
wards to get suitable component values for the fixed value 
components, using equations 5 and 6. 

Phasing of loudspeakers 

The introduction of any reactive clement usually causes a 
phase shift of the output, with respect to the input. The same 
can therefore be expected in any crossover circuit. The r ela¬ 
tive phase of the constituent loudspeakers ultimately ailccts 
the frequency response of the speaker system. The polarity 
of any loudspeaker is usually indicated by the manufacturer 
by means of a red dot, or some other marking on the approp¬ 
riate terminal. This can be checked very easily The positive 
terminal is the one to which the application of a positive 
voltage causes the cone to move forwards (or out wards). The 
reverse, obviously causes it to move backwards. Care must 
be taken, howevei, tp ensure that the voltage is just sufficient 
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to move the cone, not blow it across the room. 

A first order network, with a slope rate of 6 dB/octave, 
has desirable characteristics. It is simple to construct and has 
cdnstant voltage and power transfer as well as a zero phase 
shift in the output across the entire band. From all angles 
therefore, the first order network is apparently the most 
preferable. 

The relatively slow rate of attenuation, however, poses a 
problem. When a first order network is proposed, the com¬ 
ponent loudspeakers must overlap in their frequency ranges 
over a four-octave range. That is, the woofer under consider¬ 
ation should have a usable frequency response extending up 
to two octaves above the crossover frequency, and the 
tweeter should have a frequency response extending to two 
octaves below the crossover frequency. 

This is a condition which is satisfied by very few units. A 
consequence of this constraint is an audible harshness of the 
sound, particularly in the region of the crossover. A first 
order network would therefore not be recommended for a 
two-way system, t his condition can be fulfilled in case a 
three-way system is envisaged. That is, it is possible to have a 
woofer and a midrange which could overlap in a frequency 
band over the four-octave range. Similarly, we can have a 
midrange and a tweeter overlapping over a four-octave 
range. A suitable first order system network can therefore be 
designed for a three-way system, taking these factors into 
consideration. 

A second order network with a slope rate of 12 dB/ octave 
provides increased attenuation, and thereby decreases the 
region of overlap in frequency response required between 
two drivers. Ihe second order network, however suffers 
from one very serious drawback. At the crossover frequency, 
the outputs from the respective arms are 180° out of phase 
with respect to one another. This leads to a ‘null’ in the 
output in this region and is audible as a 'hole’ or a ‘void' in 
the response of the system. 

Ihe most common solution adopted is to simply reverse 
the polarity in one of the loudspeakers in the system. This is 
actually a compromise because the ‘hole’ gets replaced by a 
'hump' as a result of the extraordinary phase characteristic 
which is produced. This method is preferred because the ears 
are more sensitive to changes in level rather than phase 
shifts. Also, a hump’ is always preferred to a 'hole' in the 
response ot the system. In spite of the above deficiency, the 
second oidcr network remains the most popular network in 
commercial use. 


The third order alternative 

L.M. Hcnne has successfully demonstrated that a third 
order network with an attenuation rate of 18 dB/ octave hat 
a constant voltage as well as power transfer, with a gradua 
change in phase across the entire band. This gradual phast 
change is, of course, inaudible. 1 he third order network i: 
therefore a ‘no compromise' solution which provides a rapic 
' rate as well as desirable phase characteristics. Thi 


third order network is strongly recommended for use in a 
two-way system where a good degree of overlap in frequency 
response in the constituent drivers is not available for a first 
order network to be used,and when the decrease in sound 
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Fig. 13: The third order Butterworth filters as an (8 dB/octave 
constant-resistance frequency dividing network. 

quality caused by the hump or hole in the second order 
network is to be avoided. Computer-generated values lor the 
third order networks with 8-ohm drivers for various cros¬ 
sover frequencies are given in I able 1. The design equations 
and the general two-way circuit arrangement is given in Fig. 13. 


TABLE 1 

Element values for third order Butterworth filters 
with 8-ohm driven 


fc (Hi) 

LI (mH) 

L2(mH) 

Cl (nF) 

C2 ( 11 F) 

C3 (uF) 

L3(mH) 

ioo.qo 

19.10 

6 37 

265 26 

132.63 

397.89 

9.55 

125.89 

15.17 

5.06 

210.70 

105.35 

316X15 

7.59 

158.49 

12.05 

4.02 

167 37 

83.68 

251X15 

6.03 

199.53 

9.57 

3.19 

132,94 

66.47 

199.42 

4.79 

251.19 

7.60 

2.53 

105.60 

52.80 

158.40 

3.80 

316.23 

6.04 

2.01 

83.88 

41 94 

125.82 

3.02 

398.11 

4.80 

1.60 

66.63 

33.31 

99.94 

2.40 

501.19 

3.81 

1.27 

52.93 

24.46 

79.39 

1.91 

630.% 

3.03 

1.01 

42.04 

21.02 

63.06 

I.SI 

794.33 

2.40 

.80 

33.39 

16.70 

50.09 

1.20 

1000.00 

1.91 

.64 

26.53 

13% 

39.79 

.95 

1258.93 

1.52 

.51 

21.07 

10.54 

31.61 

.76 

1584.89 

1.21 

AO 

16.74 

8.37 

25.10 

.60 

1995.26 

.96 

.32 

13.29 

6.65 

19.94 

.48 

2511.89 

.76 

.25 

10.56 

5.28 

15.84 

.38 

3162.28 

.60 


8.39 

4 19 

12.58 

.30 

3981.07 

.48 

.16 

6.66 

3.33 

9.99 

.24 

5011.87 

.38 

.30 

5.29 

2.65 

7.94 

19 

6309.57 

.30 

.10 

4.20 

2.10 

6.31 

.15 

7943.28 

.24 

.08 

3.34 

1.67 

5.01 

.12 

10000.00 

.19 

.06 

2.65 

1.33 

3.98 

.10 
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The quad-second order network - 

The third order filter discussed above is both expensive 
and complicated. Very few readers would, 1 am sure venture 



Fig. 14: A simple quasi-second order crossover network. 

into its construction! The most elegant crossover 
arrangement—the quasi-second order network—however, 
is extremely simple and meets almost all requirements. The 
quasi-second order network is due to A.L. Kaminsky, and is 
basically the series first order network and is designed 
according to a modified Butterworth filter characteristic 
with a response which is unusual, but very desirable. 

The circuit of the quasi-second order network is shown in 
Fig. 14. The computer-generated element values of this net¬ 
work with 8-ohm terminations are listed in Table* 11. 

TABLE il 

Computer-generated dement values for quasi-second order network 


fc (Hi) 

L (mH) 

C(aF) 

100.00 

6.37 

397.89 

123.89 

3.06 

316.05 

138.49 

4.02 

231.03 

199.53 

3.19 

199.42 

231.19 

2.53 

138.40 

JI6.2J 

2.01 

125.82 

398.11 

1.60 

99.94 

301.19 

1.27 

79.39 

630.96 

1.01 

63.06 

794.33 

.80 

30.09 

1000.00 

.64 

39.79 

1258.93 

.51 

31.61 

1584.89 

.40 

23.10 

1993.26 

.32 

19.94 

2311.89 

.25 

1584 

3162.28 ’ 

.20 

12.58 

3981.07 

.16 

9.99 

3011.87 

.13 

7.94 

6309.57 

.10 

6.31 

7943.28 

.08 

5.01 

10000.00 

.06 

3.98 


'Reproduced from (he Journal of Audio Engineering Socieiy. Vol. 19. June 1971. 

The low frequency channel cuts off at 12dB/octave at the 
crossover frequency and at 6 dB/ octave above twice the 
crossover frequency. Likewise, the high frequency channel 
also cuts off at 12 dB/octave at the crossover frequency and 
then at 6 dB/ octave—an octave below the crossover fre¬ 
quency. Hence the name qyasi-second order for this class of 
filters. The quasi-second order filter has all the advantages of 
the first order networks, with constant voltage and power 
transfer and minimum phase difference in the outputs. In 
addition to being simple and having half the components of 
a conventional second order filter, the quasi-second order 


filter is not affected by minor component tolerances, as an 
error in the crossover point effects both the HF and LF 
sections in a complementary manner. 

The two-way crossover as described can easily be 
extended to three-way or even four-way networks by cascad¬ 
ing two or more networks, taking the HF output as the input 
for the second network. The three-way arrangement is 
shown in Fig. 15. If fl and 12 are the two crossover frequen¬ 
cies for the three-way system, then LI and Cl are found by 
using fl, and L2 and €2 are found by using f2 in Table 1L 



Fig. 15: A three-way crossover series network. 

The design of a crossover network cannot be considered 
independently of the drivers of the system. The component 
loudspeakers should be compatible with each other, with 
similar sensitivities and frequency responses overlapping 
over a two to four octave range. 

No particular crossover design can be generalised for use 
with all loudspeaker systems since the characteristics of the 
individual loudspeakers determine the crossover frequency 
and the attenuation rates required. 

So. for any system, the simplest crossover design perform¬ 
ing the desired function appropriately, may be considered as 
the ideal one. The first order crossover network has zero 
phase shift in the output and constant power and voltage 
transfer. But its slow attenuation rate makes it necessary for 
the loudspeakers in use to overlap in the frequency range 
over four octaves. 

The second order network has an attenuation rate of 12 
dB/octave and is commercially the most popular. The phase 
shift introduced by this network, however, adversely affects' 
the frequency response of the system. 

The third order network has a steep attenuation rate (18 
dB/octave) and thereby permits the use of loudspeakers 
having minimal overlap in the frequency ranges. It also has 
acceptable phase characteristics and is best in performance 
though being more complicated. 

The quasi-second network is by far the best in terms of 
simplicity and in providing a fast roll-off and veto phase 
shift, while maintaining constant voltage characteristics. □ 





ELECTRONIC ACCELERATORS 

Series ELV Series i LU 

direct-action single-resonance 

continuous operation mode high-frequency pulsed operation 

employed in all kinds of industries in radiation- chemical cycles: 

to produce heat setting parts 

to modify by radiation cabling and wmnq BjflHB^^B B. 

with polyethylene insulation „ Bt 

to pioduce expanded polyethylene ^M hL 
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orratructlon 


Automatic 
Tank Filling 
Cum Pump House 
System 


Y.M. Rama Rao, A.S. Sreenivasan and 

A.K. Ravaandran 


H ere is a simple circuit which can be used for 
controlling the water level in both the single 
tank or the comMnpd overhead/sump tank systems 
automatically, ft switches on the motor pump 
when the water level in the overhead tank falls to a pie-set 
minimum level (Pi) and switches off the pump when the 
water level reaches the maximum pre-set level (P2> in the 
overhead tank It automatically switches off the motor when 
the sump runs dry or the motor fails or the pump is unable to 
PWtJip the water from the sump This unit gives one visible 
Plication tor motor running and another indication for 
'pump failure (or dried up sump) for attending to its failure. 
h This unit can be powered from the domestic AC mains 
Ifp Consumes very lmle power A 4-core cable (three for 
* {probes hud one for earth wire), is to be drawn from the unit 
fb the overhead tank Two CMOS CD4011 ICs (quad 2- 
input NAND gates) are used 

details 

—i"- -- - - 

htJhtmkhose who want the motor to switch ‘00* or *ofr on the 


* work m ' 
.SectMdera 


m WtoooahaiHUCeUon nupecion in the Mtorowavt 


290V 



Fig. 1: Simple automatic tank IIBlag Bjretem. 


PARTS LIST 



ItaigtQlftt 

R1-R3 



*• CtMOIl 2-mpal qo*d NAND gate 

— SLKM npa tiamUtor 

— Sam li»lu-eiwtting diode 

— IN40QI rectifier diode 

— HWIatam. W-w*M carton ‘ 1 


1 - * vote, SOhohm relay 
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N2a—N2d: IC2 CD4011 


Fig. 2: Automatic tank filling system with pump failurr indication. 
PARTS LIST 


Semiconductors: 

IC1, IC2 

0)4011 2-mput quad NANI) gate 

Tl, 12 

SI. 100 npn transistor 

Dl, 1)2 

IN400I rcctiltet diode 

D3, 1)4 

5mm light-emitting diode 

Resistors: 

RI-R7 

- 10-ktlohm, !4-watt carbon 

Rx 

See text 

Capacitors: 

Cl 

O.I/||- ceramic disc 

Cx 

See text 

Miscellaneous: 

RLI 

• - 6-volt, 500-ohm SPDT relay 


General-purpose board, brass rods, 
rod connectors, flexible wire, l.F.D holders, 
enclosure etc. 


basis of the water level in the overhead tank irrespective of 
the water level condition in the sump or whether the pump is 
able to suck the water from the sump or not, the circuit given 
in Fig. 1 is sufficient. When the water level in the overhead 
tank goes below probe PI, PI beedmes ‘high’ making the 
output of gate N la low, which in turn makes the output of 
gate N2 (flip-flop) high. This sequence enables the transistor 
to conduct and operate the relay. The relay operation 
extends supply to the motor and water starts filling in the 
tank. As soon as the water touches probe P2, P2 becomes 
‘low*. Thu resets the flip-flop which de-energises the relay 
and stops the motor. It remains .in the same state till the 
water level goes below Pi. 

For those who want to stop the motor if there is no water 
in the sump or the pump is not able to pump the water up, 

AWWLtMB 



PARTS LIST 


Semiconductors: 

t> I-L>4 I N4(ll) I rectifier diode 

Capacitor: 

Cl lOO^F, 12V elcciiolyiic 

Miscellaneous: 

XI 6V. 250mA transformer 

Flexible wire, mains cord, strip board, 
battery connectors, metal enclosure etc. 


and want to get an indication or alarm to attend to the 
failure, the circuit given in Fig. 2 will be useful. Only the 
circuit in the dotted portion is the improvement tin the 
earlier circuit and hence the working of the circuit outside 
the dotted portion is same as before. The output of gate NI b, 
in addition to driving the motor also triggers the monosta¬ 
ble. The period (T - 1.4 Rx Cx sec) of the monostable is set 
according to the time taken by the pump to start filling the 
tank, once the supply to the motor is ‘on’. If the period is. 
double that time, it is better. 





















Fig. 5: Pin configuration of IC CD4011. 

After this period, the output of the monostable becomes 
high. Even at that instant, if the water does not come out of 
the pump because there is no water in the sump or the motor 
fails, probe P3, which is just beneath the mouth of the filling 
pump at the overhead tank, remains high, turning the output 
of gate N2b low and, turns the diode NAND gate low thus 
turning off the relay and the supply to the motor. The output 
of gate N2d drives the red LED, indicating this failure. This 
red LED remains lit and the supply to the motor remainscut 
as long as the circuit is not reset manually after attending to 
the failure. 

i'he total cost of the circuit is around Rs 60. This circuit 
has been tried with good results. A switch can also be pro¬ 
vided ;t> loss the relay contacts which is normally ‘off and 
?ffcati be switched ‘on' during an emergency. 

Lab Note: I o maintain proper.sensitivity in the circuit, the 
: gap of the sensoi probes (PI-P4) should be maintained at 
v‘ 1.5 mm for unfiltered water coming from the sump. But for 
{titered water, if the relay operation is not proper, increase 
the value of RI and R3 to 1 Meg and use brass type sensing 
probes. □ 
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We are the leading supplier of 
electronic components to the 
TV-Industry. Available ex-stock 
in West Germany the following 
as well as many other 
components: 

Qty. Component Price 



(CIFalr) 

in* 

150K TBA 120S 

026 

200K TBA 810AS 

0.26 

200 K TDA1044 

0,80 

150K TV 20 

0.48 

20QK BU 205 

0,58 

100K BU 208 

0,82 

1000K IN 4148ptrin 0.88 
Price 
(CIFsaa) 
ln$ 

200 K lOO + IOOmfd 
380V 

0,36 

150K 100+100 mM 

0,86 


450 V 

150K 200 + 400mM 0.86 
200V 

B&W Picture Tube 
10QK 20lnch 20.40 

50 K 24 Inch 24,80 

Our selli ng line also Includes; 
Flyback transformers sewfllter 
and UHF, VHF tuners, we an 
also exclusive distrtoutor tor the 
STOCKO-CdhWEC’W 
SYSTEMS. EUROPEAN CTV 
Chassis end operating units 
with and Without remetecontroi. 


RTV ELECTRONIC 
GmbH 8 Co. 

P.O.B. 2217 

Federal Republic of Germany 
Phone: (02103)37-0 
FAX: (02183)3062 
Wax: 8813303 rtvd 


vnm°Bectronics (P) Ltd. 
SB-111, Industrial Estate 
Peenja, 

Bangalore 560D58 
Phone: 384415 
Cable: VETRIUCO 
Tx: 0845-8328 


Messrs. BakubMAmbakd 

Division; Electronics 
Kaiecr-f-Hind Bldg 
3rd Floor 
Currimbhoy Road 
Bombay-400 038 
Cable: EXTENSION 
Phone: 380418,268798 
The 0115379 ASE IN 
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Centralized Sweep Signal Generator Systems 

(VIDEO-IF, SOUND-IF, CHROMA) 

* 

for Television Manufacturers 


It generates all signal of sweep & 
marker for all TV systems over the world. 


iflf J *i '"M 1 P****** *. 
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480-U71 

SOUND-IF 

480-U77 

CHROMA 

480-U80 

VIDEO-IF 


I** f. 1 J 11111 

2 9; t * *, 

i9y ti******** 


LSW-1481 

MAIN FRAME 


4aO-U71 SWEEP 45556065 -'05 MHz 

MARKER 5 points each 

SOUND CARRIER 45556065 MHz 
4BO-U77 SWEEP 2 7 MHz 

MARKER 4 pom ts 19 countries 

VIDEO CARRIER 19 countries 


480-U60 SWEEP 22-64 MHz 

MARKER 6 points 2 bands digital 

switches setting 

OUTPUT IV 75 ohm terminated 

For tulher details on the above centralized systems 
a sepai ate brochure Is available on request 


LEADER ELECTRONICS CORP. 

2-6-33 Ttunashima, Higashi Kohoku-ku, 

Yokohama, Japan 

TELEX J47780JPLEADER 


AGENT: (For All India except East India) 

KmhanC Arora&Co 
P.0 Box 4218, New Dalhi-110048 
TEL 6411133 TELEX 031-66557 CABLE JUBILANT 
AGENT: (For East India) 

Var« International Pvt Ltd. 

7C, Urvashi, 3 Hungarford St., Calcutta-700017 
TEL. 44-0101 TELEX 21201$ CABLE RANJI 
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"Our new solar radio will save you a lot 
of money in electricity bills. Just keep it 
under 40W lamp and it works... Needs 
no electricity you see...!" 

















Pre senting the most comprehensive range in 
Fibre Optics Messurement Instruments: Presenting Ando 
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Yes. The Fibre Optics Measurement Instruments 
by Ando are vast in range and are products of 

"Stata-af-thiaArt:” tachnolont 


Murugeppa Electronics Ltd 
offers you Measurement Instru¬ 
ments for Optical Fibre Communi¬ 
cation Systems manufactured by 
Ando Electric Co Ltd, - leaders 
world-over 

Taking to advantage the increasing 
demand for optical fibre communi¬ 
cations, Ando has reached an enviable 
position of having manufactured an 
impressive range of Optical Fibre 
Communication Measurement 
Instruments. 

Range and Areas of Application: 

The Ando range is exhaustive, to 
say the least it offers 
#LD & LEO Light Sources 
e Optical Power Meter 
• E/O & 0/E Converters 
e Optical Loss Characteristics 
Measurement System 
e Fixed Optical Attenuators 


8utc-of-thc-Art technology 

a Optical Spectrum Analyser 
tru- • Optical Fibre Analyser 

mum- The application areas ars as vast as 

ed by the range. They are 

ars e Optical Fibre Continuity Testing 

• Optical Fibre Loss Measurement 
‘easing • Loss versus Wavelength 
imum- Measurement for Optical Fibres 

enviable • Optical Fibre Baseband Traris- 
ired an mission Characteristics Measure- 

: ibre * ment 

nt e Optical Fibre Flaw Detection 

e Light Source Measurement 
cinn: Ando's range else includes: 

i/e, to General Purpose Instruments such 
as LCR Maters and Communication 
Test Instruments for Mobile Radio 
and PCM testing. 






Jest three wards to describe eur 
service engineers trained at Ando. 
Pro mpt Profaasienet Perfect 


World Standards In India 


530 Mertweod be i MURUGAPPA ELECTRONICS LIMITED, PARRY HOUSE. 3rd Floor 43 Moore Street 
JQ| Medree800001 INOIATel Noe£8S05/89OT1 Ext261 Tel«x41-301 TIMS IN/41-7439 AMEX IN 
jnmL f-T-f-• Bangalore - Tel NoeSOI 27B/BQ3742 e Bomba? - Tel hto318000Telex 11 -2237 PARY IN 
** ¥ Calcutta - Tel Noe449932/33 Telex 81 -7888 AJAX IN • New Delhi - Tel No W34274 
JAPAN * Secunderabad To| No.70181 T*lex 1558-200 PARY IN e Allahabad - Tel NoS5134 

UNTASMMFL PPG# 7318 
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LOOKING FOR MONITORS! 
AVAILABLE EX-STOCK 

SPECIFICATIONS 

• P31 Non Glare Green Phosphor 

• Ideal for 80*25 Display Format 

VIDEO INPUT 

• INPUT SIGNAL: 

TTL/Composite Video 

• INPUT CONNECTOR: 

9 Pin ‘D’ Connector for IBM PC 
or RCA Pin Jack 

HORIZONTAL 

• TTL Positive Going Pulse 

• Scan Frequency: 15.75 KHZ 
t0.5 KHZ 

• Pulse Width: 22 to 30 Micro¬ 
seconds at 15.75 KHz 

VERTICAL 

• TTL Negative Going Pulse 

• Scan Frequency: 47 to 63 Hz 

• Pulse Width: 4.5 to 1400 Micro¬ 
seconds 

• Retrace Time: 450 Microseconds 

• POWER: 230VAC ±10% 

50Hz, 20W 

CONTACT 






M/S. 6EETA MONITORS PVT. LTD. 

38/1, N S Iyengar Street, 
Seshadripuram, 

* BANGALORE-560020 

TEL. No. 360558 



UNIQUE 

16 bit trainer of the 
specs you wanted 

^-- 

I tiny 8886 
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• Very attractive price ot Rs 6300 with 
power supply. 

.imiiaiiy Kiv(■: 8 tut opiou'ss.a tramer.-, 
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Yashima Works Ltd. 


EQUIPMENT: 

Ando, Japan: 

Test & measuring instruments - general 
purpose, communication, fibre optics; 1C 
testers-MSI/LSI/VLSI 
Analog Devices, USA: 

Measurement and control systems, 
component test systems. 

Taga. Japan: 

CnC/Automatic coil winding machines. 
Shlnken, Japan: 

Vibration generators, controllers, meters, 
total systems. 

Yashima, Japan: 

Environmental test chambers. 

YosMda, Japan: 

Shock testing equipment, impact recorders. 
General Datacomm, USA: 

Modems, multiplexers, concentrators, total 
network management systems. 

F&O, W. Germany: 

Thermal printers/plotters. 



COMPONENTS: 

Analog Devices, (ISA: 

Data acquisition components, modules. 
Samsung, S. Korea: 

Semiconductors for consumer 
electronics; lead frames. 

SWCC, Japan: 

Delay lines for (TVs, computers, others. 
Thomson - CSF, France: 
Semiconductors, capacitors, crystals, MW 
components for professional electronics. 
H Overs um, India: 

Soft ferrite cores - Yoke rings, (JU Cores, 
EE Cores, pot cores, toroids. 


Fuji, Japan: 

Soft ferrite cores for telecommunication/ 
professional electronics. 


World Standards in India 


Dai Nippon, Japan: 

Photomasks, mask blanks for the semi¬ 
conductor industry. 


i MURUGAPPA ELECTRONICS LIMITED. PARRY NOUSE, 3rd Floor, 43 Moore Street, Madras 800 001. Tel Noa86505/89851 
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FOR ACTIVE G PASSIVE COMPONENTS 
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ELECTRONIC 
RGENCIES 

SHOW ROOM - 418, NARAYAN PETH, OFF. LAXMI ROAD, POONA. 
BRANCH 3155, JUNA KAPAD BAZAR AHMEDNAGAR-414 001, 












unmatched 
Quality and Services 

Meghdoot Booster 


MODEL SE 46 MAX SS DO GAIN 
MODEL SE 68 MAX 70 DO GAIN 




JL 


2A RANoDEf P FI AT NAVBANUPURA, 
AHMEDABAD 9 PHONE 462621 





MICROPROCESSOR TRAINERS FOR INDUSTRIES AND 
INSTITUTIONS 

"COMPLEX FACILITIES AT COMPETITIVE PRICES** 

•OSSA, ZSOA, AND BOSS BASED TRAINERS 

SUPERIOR FEATURES: 

In addition to Ota standard faculties of Typical’ Mleroproeoaaor Trainers, 
the following aro tha superior featuree of IEC Trainers. 


HARDWARE 

■ 2 digit function prompt 

■ Status LEO display including 
HALT 

■ Programmer configuration 

through DIP switches (No 
soldering) 

■ Facility to use 
2716/2732/2764/6116/6264 

In onboard memory expansion 
sockets 

■ Fantastic on board memory 
oapacHy 

lEC-Tlf? 4OK bytes 
IEC-T2P 42K bytes 
IEC-T3P 2S6K + bytes 

■ All INTEL peripherals are used 
8270, 82 p 1 A, 8253 and 8288 

B259A In TIP and T3P 
8188 in TIP 


SOFTWARE 

■ Auto function 

■ Break could be set ROM/RAM 

■ Kansas city standards followed 
for onboard cassette Interface 

■ Onboard facility to 
program/verify blank 
chsck/dupllcstsAransfsr 
checksum Ot EPROMS 

■ Relocate function 

■ Intelligent INSERT/OELETE 

■ fPA (INTELLIGENT Program 
in Algorithm) used for pro¬ 
gramming 

2764A/27128/27286 (only In 
T3P) 

B ABORT, single step,execute 
functions tor easy saturate 
debugging 


For further 6stale aentoct; 

Integrated Electronics Company, 
425,0th Main, I Cross. 

HAL Second Stage, 

Bangalore 860036 















Radio 

Cassette 

Recorder 

(Two-in-One) 

S. Das Gupta 

udio projects are always appreciated and 
accepted by every electronic enthusiast—from 
the beginner to the professional In recent times a 
cassette recorder with a good sensitive radio, 
called a two-m-one, has proved more popular than a single 
cassette recorder because of the greater programme selectiv¬ 
ity offered to the listener Another advantage of a radio 
cassette recorder is that it has a facility for direct recording 
from radio The quality of sound also is better due to its 
large-diameter speaker and greater inner volume of the 
cabinet 

Today m the local market, a variety of cabinets with deck 
mechanisms is available at reasonable cost 1 he construc¬ 
tion of radio cassette recorder is not an easy task due to the 
complex mechanical fittings involved but it is not very hard 
once the construction details are properly understood So 
carefully read, the entire text before attempting to assemble 
the circuit 

About the circuit 

A variety of power amplifier circuits and preamplifier 
circuits with different specifications and using varieties of 
ICs and transistors is now available in the market. These are 
the low-cost types with acceptable performances and have 
been found suitable for a cassette recorder But, except fora 
few, these circuits do not give faithful reproduction due to 
improper network design and low-cost, low-count compo¬ 
nents. Basically, at supply voltages of say, 6V or 9V, these 
amplifiers deliver a maximum of 1 watt at frequency 
responses between 100 Hz to S kHz with a 10 percent total 
harmonic distortion at maximum output which is unaccep¬ 
table fora good audio system. 

Most of the preamp circuits used in locally available 
cassette recorders arc unable to prod lice the proper high 
frequency response. The bass response also gets clipped at 50 
per cent volume of sound, Modem cassette recorder circuits 



use transformerless output stages using ICs and transistors 
in push-pull configuration and direct-coupled preamplifier 
stages m contrast to the RC-coupled stages used in the 
earlier sets, resulting in slight improvement m the overall 
performance 

Keeping all the above points m mind, to get a satisfactory 
performance a circuit is offered here comprising a 
capacitor-coupled IC type power amplifier stage using 
TBA8I0 1C and direct-coupled preamplifier stage I he cir¬ 
cuit has a well designed feedback network for better high- 
frequency and low-frequency responses and passive, bass 
and treble cut type tone control, effective only at low- and 
high-frequency responses with an emitter-follower amplifier 
to maintain the input and output impedance 

Specification Chart 


General spedilcatione: 

Semiconductors 

1C-I no 

Transistors - 8 nos 

Diodes - 6 nos 

Power supply 

220V AC (SO Hr) or 

6V DC 

Speaker 

4-ohm, l$cm round 

Output power on 4-ohm load 

1 25-watt music power 
(2 S-watt peak power output) 

Radio taction: 

Circuit system 

MW/SW 2-band superheirodyne 

Tuning range 

MW-550 kHz to 1600 kHz 

SW-SS MHz to 16 MHz 

Antenna 

Femte rod antenna for MW band 
and telescopic antenna for SW band 

Tape recorder section: 

Tape 

Cassette tape 

Tape speed 

4 75 cm/sec 

Playback frequency 

60 Hz to 12 kHz (±3dB) 

Erasing system 

DC erase 

Recording bias 

DC bias 

Output impedance 

* 4-ohm 

Input sensitivity 

Mic 0 7mV, 3 3-ktlohm 

Aux lOOmV, 470-kilohm 
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PARTS LIST 


Semiconductors: 

1C I - TBA8I0. 7-watt power amp. 

Tl — BF194B npn RF-mixer transistor 

12 BF195C npn RF-IF transistor 

1.7 • BF195D npn RF-IF transistor 

T4 - BC149C low-noisc npn transistor 

T5 ~ BCI49B low-noise npn transistor 

T6, T7 — BCI48B npn AF transistor 

rs — BCI47B npn AF transistor 

171-04 - IN4001 rectifier diode 

OS - 1N66 detector diode 

06 — OA79 detector diode 

07-012 - Light-emitting diode. 


Resistors (all % watt, 
Rl. R4I 
R2, R5, RIO, 

RSI, R42 
R3, R20, R43 
R4 

R6, RI6 
R7 

R8, RI3. R2S 
R9 

Rl I, R29 
RI2, R30 
RI4 

RI5, R.77. R44, R45 
RI7 

R18, R35 
RI9, R32, R39 
R2I 

R22, R23 

R24 

R26 

R27 

R28 

R33 

R34 

R36, R40 
R38 

VRI.VR2 

VR3 

Capacitors: 

CI.C4, CI4, 

C26, C'27 
C2 


+5% carbon): 

- 470-kilohm 

l-kilohm 

470-ohm 

- 220-kilohm 
100-kilohm 
33-kilohm 

- 100-ohm 

- 150-ohtn 

- 10-kilohm 

- 4.7-kilohm 

- I-ohm 

- 10-ohm 
22-kitohm 
15-ktlohm 

2.2- kilohm 

1.2- kilohm 

- 68-kilohm 
39-kilohm 

- 27-kitohm 

- 8.2-kilohm 
330-kilohm 

- 150-kilohm 
220-ohm 

■ 3.3-kilohm 
330-ohm 

■ 100-kilohm. lin. potentiometer 

- 10-kilohm, log. potentiometer 


— lOkpF, 160V polyester 

— 4.7knF ceramic disc 


C3 

220MF, 10V electrolytic 

C5 

470pF styroflex 

t'6, ('ll 

C7, C9, CIO. 

270OpF styroflex 

02, C 13 

47kpi-, 160V polyester 

C8 

4.7ul\ 10V electrolytic 

05, ('24 

- 22kpF polyester 

06, C36, 046 

-- 470MF. 10V electrolytic 

07 

08. 031, 043 

- KXKIM1-. 10V electrolytic 

047, 048 

100k pi polyester 

019 

- 3.3kpF ceramic disc 

C20, 037 

021, C22, 023, 

-- 220pF, styroflex 

029 

fOOMF, 10V electrolytic 

025 

2.2kpl- ceramic disc 

028, 030, C35, 

I0MF. 10V electrolytic 

032, 044 

- lOkpF ceramic disc 

033, 041 

034, 038, 039, 

1 kpF ceramic disc 

040 

1** I-. 10V electrolytic 

042 

22001* F, 10V electrolytic 

045 

4.7pF ceramic disc 

044 

- 47mF 10V elect i olytip 

011-014 

- 22pF button ttimmer 

VOI, VC2 

Miscellaneous: 

2.1 brass type gang 

LI-L4 

2-band, 23 type silicon coil 

L.5 

Motoi choke 

IF! I-IFD 

2700pF type (yellow/green 
IF 1 set 

SKI 

AO socket 

XI 

9V, 700mA secondary trail: 

LS 

- 4-ohm, 15 cm loudspeaker 
(type Luxco or Quam) 

SI 

2-pole, 2-way switch 

S2 

-- 6-pole, 2-way band switch 

S3 

I ape recording switch 

S4 

Monitor on/ofl switch 

Jl, J2, J4 

- 3.5mm EP jack 

J3 

• 2.5mm EP jack 


6.5 cm ferrite rod with holder, telescopic 
aerial, dial thread, flexible wire, shield wire 
condenser mic., PCB set, sleeves, deck 
mechanism with cabinet and fittings, 
nuts, bolts, washers, spacers etc. 


The circuit diagram of the radio cassette recorder is shown 
in Fig. 1. The overall system is divided into two parts: (i) tape 
recorder section, and (ii) radio section. 

Tape recorder section 

As already discussed, varieties of transistors and ICs are 
available in the market at low cost with high-quality perfor¬ 
mance. Most of the ICs available in the market are only for 
power-amp circuits. So, for power amplifier circuits we 
choose the popular and easily available 12-pin dual-in-line 
IC TBA810. This IC is very economical compared to the 
other high-power ICs and is very easy to use as it requires 
few external components. This IC operates over a very wide 
voltage range of 6V to I6V. Here, 6V is chosen for circuit 
operation. The total output power is 1 watt for 4-ohxn 
speaker load; without any heatsink. 
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Positive rails are given to pins I and 4 and pins 9 and 10 
are grounded. A higher value outputcapacitor(470juF,10V) 
is chosen for getting a good low-frequency response and a 
1-ohm resistor is grounded via the 0. IptF capacitor from pin 
12 of the IC, to provide the high-frequency roll-off appear¬ 
ing inside the IC. A 100/iF electrolytic capacitor connected 
between pins 12 and 4 of the IC, along with a 100-ohm 
resistor from, the supply terminal, provides bootstrapping 
for the supply with component values recommended in the 
circuit and has a wide frequency response for the power 
amplifier (10 Ha to 30 kHz flat). To avoid any instability in 
the circuit, a O.lptF ceramic capacitor is connected between 
the supply pin 1 of the 1C and ground. An electrolytic 
capacitor (100/uF) between pin 7 and ground acts as a ripple 
filter, and a 10-ohm resistor connected to pin 6 of the 1C 
provides the negative feedback and gain of the power ampli- 
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ficr whereas electrolytic capacitor C23 blocks the DC 
voltage. 

The tone control circuit is the most important circuit in 
cassette recorders. Passive tone control circuits such as fre¬ 
quency cut type, have a low parts count. Though they suffer 
severe insertion losses, they serve our purpose adequately. 
Both bass and treble controls are incorporated in the circuit. 
Bass controls are elfective at 100 Hr while treble controls are 
effective at 10 kHz. An emitter-follower amplifier is also 
incorporated between the tone control circuitry and pream¬ 
plifier. to avoid input and output impedance mismatching 
and to give better frequency responses without any severe 
loss. The gain of the emittei-follower amplifier is 1 (i.c. unit 
gain). It has a very high input impedance and low output 
impedance. 

The preamplifier circuit of a cassette recorder plays a very 
important role in tape recorder technology because the over¬ 
all performance of the circuit finally depends on the pream¬ 
plifier characteristics. Improper designing of feedback 
network causes high-frequency and low-frequency loss lead¬ 
ing to very poor performance. This circuit uses a well-known 
direct-coupled preamplifier with low-noise silicon npn tran¬ 
sistors. The direct-coupled transistors (T4 and T5) ensure 



Inside view of the prototype of radio cassette recorder. 

good frequency response. The first stage has T4 (BC149C) 
npn silicon transistor which gives high gain and low noise. 
Base bias for the first transistor T4 is obtained from the 
second transistor F5 (BCI49B), through a 150k resistor 
(R33) connected between the emitter of T4 and the base of 
T5. This system of obtaining base bias ensures bias stabilisa¬ 
tion called DC feedback. The frequency selective network 
from collector of 15 via C35 (10ju ) to the emitter of T4 is 
incorporated. T his is different for playback and recording 
because at the time of playback, high-frequency attenuation 
or bass boosting is necessary while for recording, high- 
frequency boosting is necessary. 

In modern cassette recorders, the ALC (automatic level 
control) circuit has become very popular because of the 
advantage of eliminating the manual level control. For a 
good t ^nmifea 'irder. an effective ALC circuit is a must and 


for this purpose a transistorised ALC circuit has been incor¬ 
porated. in ALC action, the input voltage of the amplifier 
increases and decreases in accordance with the power output 
at a certain level. In other words, the ALC circuit adjusts the 
gain of the preamplifier in record mode at a predetermined 
level and ensures that the current through the recording head 
does not exceed the saturation limit. 

For the recording circuit, all types of input facilities are 
provided. A condenser microphone for external recording 
and extra auxiliary jack for direct recording are provided. 
For biasing to recording head, a DC bias is incorporated 
since in low-voltage mono recording apparatus, DC bias 
must be adequate for recording. So, in the present circuit, a 
DC bias along with DC erasing is used to complete the 
recording chain. A 330-ohm resistor is used to drop the DC 
supply current for erase head. 

Radio section 

No discrete spares or complicated technology is used for 
the two-in-one circuitry to understand the troubleshooting 
technique. 

The basic configuration of the RF circuitry is almost the 
same as of the circuits used in commercial receivers available 
in the market. But to attain better signal reception in both 
MW and SW bands, the prescribed component valnes here 
have been kept slightly different from those of the other sets. 

The RF stage is developed using the easily available low- 
cost, high-frequency silicon transistor BF194B which acts as 
a mixer-cum-RF amplifier. Transistor Tl, along with the 
oscillator coil, forms a high-frequency oscillator and the rate 
of oscillation can be varied with the help of a gang capacitor. 
The modulated RF signal picked up by the antenna coil is 
fed to the base of the mixer transistor BF194B and simul¬ 
taneously the oscillator signal is coupled to its emitter. After 
mixing both the signals, an IF signal is obtained from Tl and 
fed to the IF transformer. IF frequency is the difference 
between the modulated RF frequency and oscillator fre¬ 
quency which is typically 455 kHz. 

A ferrite rod antenna is used for MW band to increase the 
sensitivity ot the pick-up signal. To obtain better selectivity 
for IF stages, three IF transformers, along with two IF 
amplifiers comprising BF195C and BF195D, are used in the 
circuit. The difference signal or IF signal (455 kHz) is fed to 
the first IF amplifier T2 (BF195C) from the collector of RF 
amplifier Tl (BF194B) through an IF transformer. After 
preamplification, the signal is fed to the second IF amplifier 
for further amplification. The output is then fed to the 
detector stage and after detection, the AF signal is separated 
and fed to the AF amplifier for necessary boosting of audio 
signals at the output end. A bypass capacitor of IdfcpF is 
connected between the anode of detector diode OA79 and 
ground to bypass the unwanted IF Signals. A small amount 
of negative signal is injected into the base of the first IF 
amplifier to make theautomatic gam control (AGC). IFTs 
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Fig. 2: Actual size PCB layout for the tape recorder section. 



Fig. 3: Components layout for the tape recorder section. 

of 2700 pF type (455 kHz) are chosen for better selectivity in 
SW bands. 

General testing 

Before testing the equipment, it is advisable to recheck the 
overall wiring and components placing. Having done so, put 
the selector switch in ‘tape' position and connect the mains 
cord to AC socket, switch on the mains and check the 
transformer’s secondary DC voltage after rectification with 
a multimeter. It should be 6V. If the voltage is lower than 
prescribed, recheck the secondary AC voltage after elimi¬ 
nating the secondary wires from PCB and replace the faulty 
rectifier diodes after confirming the proper transformer 
voltage. 

Next, push the 'play' button and check the DC voltage in 
the circuit. It should be 6V on load. Now rotate the volume 
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control fully clockwise and look for the hissing sound from 
the speaker. Note that the hissing must be neat and flat, 
without any distortion. Then rotate the treble control clock¬ 
wise/anticlockwise and confirm whether hissing also increa¬ 
ses/decreases along with the rotation of the treble 
potentiometer. Now adjust the bass potentiometer at maxi¬ 
mum and touch the input of preamp and check the humming 
sound from the speaker. Compare the strength of the hum at 
maximum and minimum bass control. It should be dull at 
minimum, strong at maximum. 

In case there is no output from the speaker, then: (a) check 
the continuity of the rec/play switch with a multimeter, (b) 
check external speaker jack connection and its contacts, (c) 
touch pin 8 of IC TBA810. If the speaker hums, then fault 
may be in tone control circuitry or preamp section. Rectify 
this with voltage measurements, and (d) touch the base of T4 
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Fig. 4: ( hauls wiring layout fur the tape recorder section. 

BC149C. If the speaker hums, it indicates that the entire 
circuit ry is working properly. But if there is any shorting of 
rec/ play head with ground or the gain of the preamps is too 
low due to tautty emitter resistor and capacitor connected to 
T5, replace them with better ones. 

If everything is functioning well, insert a good quality 
cassette and press the play button. Keep the bass and treble 
potentiometers at maximum and volume control at normal. 
Adjust the azimuth adjustment of playback head to get the 
maximum output. This procedure is called the head-azimuth 
tlignoient. Now recheck the action of bass and treble poten¬ 
tiometers along with the music. If the performance is not 
ppper* check the components of tone control network. 


Then check the frequency correction network from collector 
of TS to emitter of T4 through recording switch comprising 
R28, R29 and 02. 

After sstisfyingyourself with the cassette playback perfor¬ 
mance, it is necessary to understand and test the recording 
characteristic. For this, place a recorded cassette in the slot 
and press both the play and recording buttons. After a few 
seconds, replay the same and note whether or not the circuit 
erases the pre-recorded signal. If it does not, check the DC 
voltage across the erasing head. Now, presstherec/piay 
buttons and Iteep the monitor switch ‘on’ lor a few seconds. 
Note the feedback oscillations from the speaker <a high 
frequency noise, about 2 kHz) which indkare whether tire 

'BkBCT«#)N|38 ; FOff^ 






condenser mic. circuitry is working properly. 

Next, switch off the monitor and ' record any signal 
through the condenser mic. and replay it. if there is any 
distortion of if the recording is not good, then: (a) check the 
DC bias across the recording head while recording the signal 
from some external souruesother than mic. If there is no DC 
voltage across the recording head then check the bias resistor 
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R24, (b) interchange the head connection of rec/play head, * 
and (c) check the ALC transistor (BC148B). 

After satisfying yourself with the tape playback and I 
recording performance, it is now necessary to test the radio ' 
section. 

Turn the selector switch to radio and set the volume 
control at normal listening level Place the band switch at 

















MW position and note the output. Before checking on the 
radio section, he sure that it is well aligned as per the align¬ 
ment chart given in Table I. If the radio section is totally 
dead then proceed with your testing as follows: (a) check it 
there is any RF interference from the speaker, (h) touch the 

base of the first and second IF amplifiers with a metallic 
__ ™” 

Radio Alignment ( hart 


Step 

Band 

Switch 

Position 

Signal 

Generator 

Frequency 

Pointer 
Setting on 
Dial 

Adjust for 

Max. Output 

1 . 

MW 

■m kit/ 

6(H) kHz 

IH 3. IFT2, 
im 

2 

MW 

550 kit/ 

550 kHz 

MW osc. coil 

3. 

MW 

1600 kHz 

1600 kHz 

MW one. 
trimmer 

4. 

MW 

6(H) k H/ 

6(H) kHz 

MW Ant. coil 

5, 

MW 

1690 k H/ 

IbOO kHz 

MW Ant. coil 
trimmer 

0 . 

SW 

5 MH/ 

S MHz 

SW osc. coil 

7. 

SW 

16 MH/ 

16 MHz. 

SW' osc. 
tiimmcr 

». 

SW 

5 MH/ 

5 MHz 

SW ant. coil 

9. 

SW 

16 MH/ 

16 MHz 

SW ant 
dimmer 


Note: It- and MW alignment signals must be radiated via one turn loop 
placed 50 cm or 70 cm from MW antenna coil and SW signals must be fed 
between antenna gang and ground via I Opt- paper capacitor. 


object and observe the output. If any clicking sound is heard 
from the speaker, disconnect the primary winding of the first 
1FT from the collector of BFI94B and touch that point with 
a metallic object and observe the output. If it is still dead 
then check the supply voltage at the RF stage and also the 
base, emitter and collector voltages of Tl (BFI94B), T2 
(BFI95C) and T3 (BF195D); (c) if there is any hum or shrill 
sound from the speaker after touching the primary of lF'Tl 
with a metallic object, it indicates that the IF stages are 
working properly, so try to rectify the faults in mixer/ RF 
stages; (d) measure the base, emitter and collector voltages 
on BFI94B and check the connection of coils or contacts on 
bandswitch with a multimeter. If there is still r.o improve¬ 
ment in operation, interchange the primary winding connec¬ 
tion of the oscillator coils and note the output. 

Construction tips 

Belt)to attempting to assemble the project it is advisable to 
follow these instructions: 

1. Connect all the passive components (resistors, capaci¬ 
tors, junipers, transistors and diodes) on the PCB as per the 
component layout and solder them. Be sure that there is no 
dry solder connection. 

2. Now connect all the active components like rec/play 
switch, coils, IFTs, ICs etc on the PCB as per the component 
layout and solder. 

3. Before soldering the rec/play switch on to the PCB, 
^ijjEill Bi to ensure that all the pins are inserted properly in 


4. Use good quality 60/40 resin core solder wire for the 

soldering work. ♦„ 

5. After completing the soldering work for both the radio 
and the tape PCBs, clean the track sides with an old tooth¬ 
brush, using petrol to wash away the grease, l ake care not to 
spill the petrol over the components. 

6. Now fit the tape PCB over the deck mechanism and 
radio as per the chassis wiring layout. 

7. Use 6mm sleaves for all the wires to make the set 
compact. 

8. Use 6BA (1.27 cm) brass screws for deck mechanism 
and radio chassis fittings and 7BA screws for clamps on the 
deck mechanism. 

9. No heatsink is necessary for IC TBA810, but solder the 
heatsink tabs of the IC with ground point near the IC 
connection with a 16SWG hook-up wire. 

10. Don’t pass any link wires over the PCB; pass them 
from one side of the PCB to avoid interference or cross-talk. 

11. Make good earthing with a shield wire from the 
ground portion of the PCB to the deck mechanism and the 
metal cases of the volume, bass and treble control 
potentiometers. 

12. Use two-core shield wire for rec/ play head connection 

and three-core shield wire forcontrol potentiometer connec¬ 
tions. For the erase-head connection, a general-purpose 
7/36 flexible wire is sufficient. □ 
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I would be 
surprised if 
the Indian 
market 
does not 
explode: 

Milivoj von Somogy 



Milivoj von Somogy, corporate vice-president and 
director of strategic planning, SGS Microelettronica 
SpA, Italy, has been in the semiconductors field since 
1954, when there were very few semiconductor compan¬ 
ies. Born in Yugoslavia, he emigrated to Germany, 
where he worked for two years, then to Australia for 
nine years where he developed transistor radios and 
television. Then he moved to Hong Kong as application 
manager for Fairchild in 1965 when nobody in Hong 
Kong could design anything. He has worked in eight 
countries including Switzerland, Germany, Italy, and 
for a short while in America. This interview with Mr 
Somogy was recorded barely a week after he had been 
designated president, Asia-Pacific for SGS Semiconduc¬ 
tor, and was on his way to his Singapore office. 


Whst docs SGS specula* in? 

The three most important application areas for our products 
ait power ICs (ICs tor contiols and motor drives, power 
jjhes etc), consumei electronics and communications 

you manufacture discrete devices as well? 


Certainly' We are among the first three or four world suppli¬ 
ers ot power transistors 

How about MOS transistors add ICs? 

Power MOS transistors and smart power are new develop¬ 
ments of great significance CMOS iC technology being the 



most important for the future is used by us for semi-custom 
and full-custom circuits. Semi-custom includes gate arrays 
and a new family of standard cells. In the full-custom, wc 
have communication circuits, television tuners, etc. 

Is your manufacturing activity primarily in Italy? 

In Italy we have our origin and is very significant, but Italy 
or the European common market is too small for a semicon¬ 
ductor company like ours. So our major manufacturing 
facility today exists in the Asia-Pacific, i.e. two large facto¬ 
ries in Singapore and one in Malaysia. In Singapore, the old 
factory has been modernised completely and a new diffusion 
factory has been built which is so large that within a very 
short time, we will be able to double our wafer output. We 
are the only company from the developed countries having 
such large facility in Asia-Pacific! Of course, except Japan. 

Where do you sell most? 

Last year it was Germany, for the first time. Before that it 
was usually Italy or the United States. In 1984, which was a 
good year, we sold slightly over 50 per cent in Europe, 
one-third in the US and close to 20 percent in Asia-Pacific. 

How do you find the market for your products in India? 

Our share of Indian market is very small at present, though 
our products fit the Indian market very well. We had not 
been handling the Indian market well until the end of 1984. 
We were handling it as a small export market from Italy but 
it did not work. We transferred the responsibility to Singa¬ 
pore, appointed local distributors and we will have our own 
organisation here too. So last year we had grown here four 
times. Wc are still small but the potential is large. 

Could you quantify that potential? 

1 would be surprised if the Indian market does not explode. 
The market was over-protected till recently. It has now 
started to move towards modern industrial society, and if 
this continues it will grow very rapidly. 

Which products do you have for the Indian market? 

We feel that our product range is ideally suited to India. We 
are very strong in the communication field, and one of the 
prime suppliers to many large communication countries. 
Singapore is close, with major diffusion and assembly and a 
large design centre and application, just to respond to the 
local needs. If finished goods are not admitted, we are 
prepared to sell dice or wafers. 

What are your views about setting up a plant in India in 
collaboration with an Indian company? 

I believe that this would be both of an advantage and, 
possibly; it necessity in the long run. We have had a number 
of disetusipm with potential partners. But we certainly have 
«lot of work to do in India before the market develops and 

tion services operation on economic base. 


Have you observed anything peculiar in the Indian industry 
that does not exist elsewhere? 

1 have lived so far in eight countries and my Singapore 
assignment will take me to the ninth. Good people exist 
everywhere. There is no difference in India which has excel¬ 
lent ‘people potential'. However, India lacks experience and 
opportunity. When 1 look at TV manufacture in India 
today, it uses mostly a complete kit of imported parts. That 
is typical for early development of a country where it is the 
simplest way to be sure that everything is working fine. But, 
it is a temporary arrangement because it is an extremely 
costly arrangement. 

Why in your opinion are prices of most electronic equip¬ 
ment, or even components, high in India? 

It is very simple! You do not have a volume, but you have 
high taxes and duties. However, there arc some highly suc¬ 
cessful companies (like Tandon), producing for the world 
market. So it merely means that you are in the early stages of 
industry development. Every move to lower duty will lower 
prices and create a much larger market. 

What is the major problem for a semiconductor company 
like yours today? 

The major problem is capital. Semiconductor companies 
today are spending almost one dollar for every additional 
dollar of sales per year! This is a tremendous capital involve¬ 
ment. There is in fact a huge battle of capital investment 
between Japan and America. 

We are a relatively small company and yet in 1984 we 
spent 145 million dollars, i.e. 45 per cent of our sales in 
capital investment, and in 1985 it was still, over 40 per cent. 
Plus we spent 14 per cent in research and development. So 
the amount of cash required is huge. 

Our figures are much higher than the industry average 
which is at 18 to 20 per cent. We spent more because we 
wanted to grow faster. My suggestion is that India should 
not spend much on diffusion yet. it is ready for assembly and 
test which is cheaper and also easy. The size of the market in 
India is not yet big enough for diffusion. But, if and when the 
market expands diffusion will be established anyway. 

As the technology is changing very fast, isn't it risky to invert 
in this industry? 

Every industry which is growing fast is risky. When I see the 
huge American market, l find only four TV manufacturing 
companies there, in India, 500 companies are trying to make 
TV sets. By 1990, I forecast India will be producing ten 
million TV sets a year, but there will be, may be, only ten TV 
companies left in the field. So the other 490 are taking a very 
big sisk. But, many erf them will survive, making something 
else, trading or servicing. 

□ 
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Simple Flasher Using UJT 

This circuit uses the UJT (uni-junction transistor) which is 
not so frequently used. The UJT, which is used as a relaxa¬ 
tion oscillator here, is the heart of the circuit. It may be 
operated on a 6V or 9V battery. 




o- 




LED. 


XlN4(XJI BC14BB 


BC157 

ft 


H2 

330 /y 


D4 

1N4001 




T4 

1BC1488 


T5 

1QC148B 


*«V 


Fit. 1: 


PIN CONFIGURATION OF 2N2646 
(BOTTOM VIEW! 
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All the resistors used are of 14 W. The output pulses 
obtained at B1 are applied to the LED, thereby causing it 
to turn ‘on’ and ‘off alternately. A 10-ohm resistor is placed 
in parallel with the LED to bypass the DC signal when there 
is no pulse at BL If the LED is not bright enough, increase 
the value of the 10-ohm resistor to 100 ohms depending on 
the type of LED used. The frequency of the flasher may be 
changed by changing the value of capacitor Cl used. 

SANDEEP KHANNA 

Bulls and Cows Game 

A circuit for the ‘bulls and cows game’ was published in the 
February 1984 issue of EFY. The circuit utilised 15 lCs. In 
contrast, the circuit given here utilises only twelve transis¬ 
tors and ten diodes with two displays (three LEDs per 
display). It costs only around Rs 50. 

In the game, the number of bulls and cows is indicated in 
Roman numerals (1, H, and 111) by LEDs D6, D7 and D8 
arranged in a row. Table 1 shows various combinations of A, 
B, C inputs required to light up the display. From the table it 
is clear that when any one of the inputs is logic 1, D8 should 
light up; when any two of the inputs is logic 1, D8 and D7 
should light up; and when all the inputs are logic 1, all the 
tiffed LEDs Should light up- This is achieved by making use 
of 1 the circuit shown he». Two iuch units have to be con¬ 
structed—one for indicating ‘bulls’ and the other for indicat¬ 


ing ‘cows’. 

The circuit can be constructed on a general-purpose strip 
board. Wiring diagram for the rotary switches with the 
correct combination as ‘234’ is shown in Fig. 2. This combi¬ 
nation can be changed to meet individual tastes. The circuit 
is powered by four cells in series. The circuit can also be 
powered by the mains through a suitable stepdown trans¬ 
former but the former is preferred since it would make the 
gadget portable. 

Fig. 2: 


A A' S B' C' C 



TABLE 1 


A 

B 

C 

D8 

D7 

OS 

1 

0 

0 

1 

0 

0 

0 

1 

0 


0 
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0 

1 

1 

0 

0 

I 1 0 

1 

1 

0 

0 
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1 

1 

1 

0 

I 

0 

1 

1 

1 

0 

I 

1 

1 

1 

1 

1 





Two persons are required to play this game. One person 
sets the suitable combination, while the other tries to guess 
the combination by choosing a number by rotating the three 
switches. On pressing pushbutton SI, the result is displayed. 
If nothing is displayed it indicates that the person has not 
been able to guess the numbers. If the ‘bulls'display lights 
up, it is an indication that the number has been guessed 
correctly. I he ‘cows’ display indicates that the numbers have 
been guessed conectly but are not in order. This game is sure 
to provide hours of fun to the readers. 

RANJIT S. MALHOTRA 

VHF TV Modulator 

Any equipment having a video output, lik&a VDU card for 
instance, needs a modulator to enable us to see the video 
information on the IV screen. I he VHF modulator described 
here accepts an input of about 3 V peak to peak or less and 
modulates the carrier (R I-) with this input. The VHFmodu- 
lator can be tuned to channels between S and 8. It is capable 
of producing black-and-white as well as colour picture. 

The power should be supplied from a battery. Power 
supply can be taken from the mains also but a voltage 
regulator should be used to keep the ripples minimal. Rip¬ 
ples in the supply cause distortion in the picture and a 
humming sound in the loudspeaker of the 1V. LI is wound 


si 

ON/OFF 



on a plastic former of 8mm diameter (the details are given 
below the circuit) and C3 soldered on to the pins of the 
former. The ferrite core is adjusted so that the TV receives 
the signal from the output of the modulator. If the circuit is 
tuned to channel 8, the TV should receive the output in 
channels 7 and 9 also, but to get the maximum effect, the TV 
should be tuned to the same channel as this modulator. 

The circuit does not draw more than 5 to 6 mA at 6V. 
Lab Notes: 

J. An external metal can should be fitted over the oscilla¬ 
tor coil LI to remove the RF interference and colour snow 
over the screen. Low voltage and unstabilised supply also 
catgsc: (i negative picture with snow on the screen as noted 
isting the circuit in our lab. 

"desired for use with channel 2 or channel 4, either a 



22pF button trimmer can be connected across C3, or the 
number of turns in the coil winding details of LI should be 
increased by two or three (in addition to the three turns as 
mentioned). 

C. SANJAY 


Simple Ni-Cd Battery Charger 

This Ni-Cd battery charger is a circuit based on the regulator 
1C LM3177. This circuit is very simple and uses minimum 


I 

VOIJI 



) AMMETE 


components. By varying value ol resistor RI from I ohm to 
120 ohms, charging current can be varied from 10 mA to 
1.25 A. This circuit functions as a constant current 
generator. 

Construction is fairly simple and it can be constructed on 
a veroboard or lag board. As a general rule all Ni-Cd batter¬ 
ies should be charged at the maximum charging current of 
1/10 ampere-hour rating of the battefy. This should never be 
exceeded. Exact charging current can be set by using a 
potentiometer or a preset in place of Rl and putting an 
ammeter or multimeter in series with the load. As the maxi¬ 
mum input voltage to 1C is 40V, input voltage should always 
remain less. Proposed circuit is suitable for charging four 
cells in series. But the maximum number that can be charged 
will depend on input DC voltage to regulator. 

This circuit is very rugged and reliable. Output current is 
virtually independent of load and can be controlled very 
precisely. Almost any type of Ni-Cd battery can be charged. 
1C should be fitted with heatsink (LM317T is plastic pack¬ 
age of LM3I7K. with same rating but costs only half as 
much). Typical specifications for a Ni-Cd cell are as follow: 

(a) Nominal 1.2V—full charge 1.4V. 

(b) Charging rate max. 10 mA. 

(c) Charging time max. 12 hrs. 

(d) Discharge rate on storage is 0.014V/24 hrs. 

(e) Totally discharged cell recovers fully on 12hrs charg¬ 
ing 

(0 Electrolyte seepage does not affect performance. Wipe 
ceil with dry cloth. 
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Three- Dimensional Viewing 

of 

Graphic Displays 


A look around any research, manufacturing or 
business establishment clearly shows how the 
communications technology revolution has 
resulted in the growth of applications for the 
cathode ray tube. Many people, already used to watching 
television in the evenings, now spend much of their working 
day entering and receiving information on a visual display 
unit (VDU). 

In most applications, the two-dimensional image dis¬ 
played is perfectly adequate for showing messages, figures 
and simple diagrams related to business information, 



Arthur Fryatt 

accounts, process data and machine setting tables. 

However, when computers are used in advanced techno¬ 
logy and scientific research work- as the application of 
computer aided design (CAD) to biophysics for the study of 
complex, molecular structures—serious limitations occur, 
because without true picture depth, molecule fitting is 
extremely difficult. Although many computer imaging sys¬ 
tems used in CAD technology arc capable of producing 
perspective views from different view points, they will not 
display true visual depth because no stereoscopy is involved. 

Perception of depth 

In human sight, stereoscopic vision is achieved by eyes 
seeing slightly different views of the object, with the brain 
combining them to give the perception of depth. A single 
two-dimensional picture cannot give this illusion, but it is 
possible to emulate the effect by generating two images of an 
object, corresponding to the views that would be seen by the 
left and right eyes, and contriving to have each separate 
image viewed only by the appropriate eye. 

One method of providing a stereoscopic image is to separ¬ 
ate the views laterally on the screen so that there is no 
overlap, and to direct the light from each to the appropriate 
eye using lenses, mirrors, prisms or systems of polarising 
filters. Apart from the inconvenience of having an optical 
system mounted on the screen, a major disadvantage of this 
tpethod is that only half the screen area is available for each 
image, while it is difficult for more than one observer to view 
the screen at the same .time. 

Alternatively, the left and right images may be drawn in 
different colours (such as red and blue, as used in three- 


dimensional films) and viewed through spectacles with cor¬ 
respondingly coloured glasses to filter out the unwanted 
image. Although with this method the whole screen area is 
utilised for each image, the valuable information content of 
a fully coloured image is lost. 

A technique that does not suffer from these disadvantages 
is tachistoscopy, or frame sequential stereo. With this tech¬ 
nique, the left and right views arc displayed on the screen 
alternately, and the view of each eye is obscured in synchro¬ 
nism with the display of the unwanted image. As long as the 
frequency of alternation is sufficiently high above about 25 
Hz there is no appreciable flicker ol the picture. 

Shutter mechanism 

Devices available to provide tachistoscopy differ in the 
shutter mechanism employed to obscure the alternate views. 

In one type of mechanical shutter, sometimes referred to 
as the revolving beer can system, two coaxial cylinders are 
mounted horizontally and parallel to the screen. An observer 
looks at the screen through slots at the front and back of the 
outer cylinder. The inner cylinder rotates and has windows 
positioned so that a clear view of the screen is seen by one eye 
when the view of the other is obscured, and.the situation is 
reversed when the inner cylinder rotates through 90 degrees. 
The rotation of the inner cylinder can be synchronised to the 
frequency of alternation of the images by direct coupling of 
the electric driving motor to the screen refresh hardware, or 
by locking on to the mains frequency if the refresh circuitry 
also uses the mains for its timing. 

The problem with mechanical devices is that they arc 
cumbersome, heavy and expensive, and it is often difficult to 
synchronise the shutter with the image alternation 
frequency. 

The disadvantages inherent in mechanical shutters are 
overcome by the use of electro-optical shutters, but only 
recently has it become possible to achieve sufficiently high 
shuttering speeds, coupled with acceptable degrees of trans¬ 
parency and opacity when shutters are opened and closed 
respectively. The first successful electro-optical shutter 
employed lead lanthanum /irconate titanate (PLZT) ferro¬ 
electric ceramics. This type of shutter depends on the bi- 
refringent property of PLZT materials when subjected to an 
electric held. 

' Blocked by the polariser 

If a PLZ r ceramic wafer is sandwiched between the front 
1 . and rear polariscrs, with axes at right-angles and parallel to 
the plane of the water, then, in the absence of an electric 
field, the light penetrating the wafer is blocked by the polar¬ 
iser. However, if a sufficiently high voltage is applied, the 
polarisation of the light beam is rotated on passing through 
the wafer. The wafer is chosen so that the rotation is 90 
degrees and the light can then pass through the rear 
polariser. 

1 PLZT devices provide an acceptable stereo effect but are 


expensive, have a low maximum light transmission of about 
17 per cent and have high operating voltage potentials of 
about 500V DC across the wafers, which are mounted in 
spectacle frames. 

With three-dimensional imaging required for the study of 
complex protein molecules, the Astbury Department of 
Biophysics at Leeds University in northern England has 
developed an electro-optic shutter employing liquid crystal¬ 
line materials sandwiched between front and rearpolarisers. 
In this process, the light is transmitted in the absence of an 
electric field because the application of a suitable field dis¬ 
turbs the alignment of the liquid crystal molecules and 
causes the shutter to become opaque. The device costs rela¬ 
tively little, has a maximum light transmission level about 
double that of the PLZT device, and uses a lower operating 
voltage of about 30V. 

So successful has this new system proved that six proto¬ 
types are already in use at British universities, and a com¬ 
mercial company, Millenium, UK, which has extensive 
experience in the design and development of microsystems, 
has been licensed to market the equipment. 

More than one person 

I he stereo viewer consists of an electronic control unit, a 
photo pick-up and a pair of viewing spectacles. The control 
unit is capable of supporting up to four pairs of spectacles, so 
that more than one person can view the image at the same 
time. A pair of stereo images and an optional synchronisa¬ 
tion signal are generated on the graphics screen. The signal is 
detected by the optical sensor, causing the lenses in the 
spectacles to alternate between transparency and opacity. 
This synchronisation between left and right lenses allows a 
true three-dimensional image to be viewed. 

The software driving the graphics terminal regularlyalter- 
nates the displays of left and right eye views of the object at a 
frequency of 25 Hz, which corresponds to one image per 
refresh on most high performance graphics devices, or one 
image per interlace cycle on interlaced raster screens. Left 
and right eye projections of an object at a nominal viewing 
distance of 1 m can be generated from the three-dimensiQnal 
coordinates by performing 4 rotation about the conven¬ 
tional Y axis of the object of approximately ±2 degrees. 

In the future, it may be possible to cover the whole of a 
screen with a single liquid crystal cell so that the viewer could 
wear spectacles containing only polarising glasses, thus elim¬ 
inating the need for trailing wires. At present there are 
difficulties in manufacturing such large single celts, and the 
stereo effect could be impaired if the viewer's head was tilted. 

There seems little reason why the system should not be 
used with normal entertainment television pictures. An 
additional pair of spectacle lenses could be mounted in front 
of the camera lefts and the light from the two ceils directed 
into the lens with the aid of prisms or mirrors. This would 
provide alternating left and right images on the screen, for 
viewing through spectacles. / O 
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• Vitronlcs CONVEYORISED, BROAD BAND. NON-FOCUSSED INFRARED 
SOLDER REFLOW SYSTEMS utilise non-forced convection & Infrared 
heating, both for hybrids and Surface Mounting Devices (SMD) to be 
attached on any substrates of any size single or doube sided PCBs 

* The unique VITRO-FOIL ™ emitter Panels work with middle to far 
wavelengths of diffuse, non-cclour selective infrared winch ensures rapid 
uniform solder reflow 


* THEY ARE LESS EXPENSIVE THAN OTHERS ON THE MARKET AND DO NOT 
REQUIRE COSTLY CHEMICALS AND INERT ATMOSPHERES. THE SYSTEMS ARE 
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* They provide NON-CONTACT HEATING, more efficient thermal transfer 
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Features: ■ Based on Single Chip Micro Computer 
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MfCMtStoireM 

This Micro Switch RMS-8 is an extremely ver¬ 
satile switch With snip action The fixed and 
moving contacts are made of pure silver alloy 
This micro switch with Ita various actuators 
eaters for every possible application where 
precision rugged dependability and positive 
contacts are required 
The switch can withstand force ringing 



use of thumbwheel switches 
Most of the assemblies used in this instru¬ 
ment are plug-in type which offer simplic¬ 
ity in assembling as well as dismantling tor 
servicing purpose 

Contact Pmtak 96/3, Parvati Chintamapt* 
nagar Puna 411009 


BURGLAR ALARM 

This alarm can be switched on from more 
than one place (hend/foot twitches are hid¬ 
den) When the door is closed after the bur- 
glaropens it thealarmisactlvatedandcahbe 
heard from 200 metres Alarm can be 
switched off only by closing the door or by a 
special electronic key {different for each 
system) 

The system consists of master control unit 
with light indications door twitch, key socket 
battery socket for automatic takeover when 
mama fall emergency switch for alarm and 
Storm hooter 

Contact Product Promoters, Post Box 397? 
F*41 Lajpat Nagar. New Delhi 110024 
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from SO gms to 400 gms as per the 
requirements ' 
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TEMPERATURE WiDtCATOA 
CONTROLLER 

This Digital Temperature indicator with dou¬ 
ble thumbwheel type digital controller « 
caled D‘ TIC, it is s rugged, compact panel 
mountable instrument The bright red 
it 5mm solid-state LCD display enables on# 
to read the temperature from Along distance 
The ambjgutty Of reading Ip Analogue meter 
hae been eftMinat uy the usd of digital dfs* 
play Setting ef the control polntt by the uea 
of thumbwheel switches enables coo to apt 
the tempeietuto peseta#ly Set temperature is 
gift it Am ytoiW# on th« Boot panel by the 


HIGH CAPACITANCE MEtER 

The Spectrort direct reading, Sneer scale, 
H Ig h Capacitance Meter is useful forth* mea¬ 
surement of high value electrolytic capaci¬ 
tor# it hat automatic loss factor 
compensation (ten delta up to TO) and gives 
an MAtent reeding of capacitance and loss 
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SPUTTERED METAL FILM REWSTRM 

The deposition of metal film on the oaremic 
substrates is done by the sputtering process 
under high vacuum. The fUfOy film deposited 
has exactly the seme composition as me 
target materiel The sputtenpg process gives 
a Btronry adherent highly stable film Of very 
high consistency The target metenat n mad* 
of special proprietory alloys which ensure 
highest stability and very toW TOR The depo¬ 
sition (ft) ceramic rods Is done In e drum-type, 
fixture which he# munS-difftctlonSlmpytmggg 
and adjustable speed which enabtf high* 1 


Hurts 
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Contact Ac4 Genponeftf* 4 floci^^s P0 
Md 69(7), 34mm Ms/ Jayanagar, <tth m 
Stock, BangatoriW^l TSf 

















vide# a 100:1 output frequency change. By 
applying such an input ramp, it can be used as 
a sweep generator tor response measure¬ 
ments, in audio and IF circuits. When an audio 



signal is applied in place of a ramp, it produ¬ 
ces a direct FM output. 

Contact: Logics, 107, 6th Main Road, 8th 
Cross. Malloshwaram. Bangalore 560003. 


DIGITAL COUNTDOWN TIMER 

This is a timer ideal for any electrical 
appliance which is required to be switched off 
automatically after a certain amount of time. It 
consists of transformer, printed circuit board 
(PCB), relay and piezoelectric buzzer: all 
mounted on a passivated m.s. chasis. The 
PCB is degreased, ultrasonically cleaned and 
lacquered for protection from moisture The 
relay rating is 6 amps (resistive) at 240V AC 
10 amps relay can be provided on request 



DiatTM. COUNTDOWN TIMED 


As soon as mams supply (230V AC ^ 20%) is 
connected, the buzzer sounds, while the dis¬ 
play i etnains blank On pressing the pushbut¬ 
ton, the display glows, buzzer silences and 
therelav pulls in This switches on theelectric 
•pptiam. connected through the relay N/O 
contacts 

Contact. Ion tbctncals, 307 Owner’s Indus¬ 
trial Premises, bob Gabrial Road, Mahim, 
Bombay 4000 to. 


INCHING MODULE 

This ia« reliable electronic circuitry usefulfor 
inching and positioning a variety of M/c tool 
and equipment tables, spindle, and other 
moving elements of a machine. The module 
<pqgi£ 9 t a 230V AC input and gives a pulsed 
sriable as per the customer’s choice 
Tutpqtrelay with change-over con tacts 

."fin.;' 



INCHING MODULE 

(1 NO 1 1 NC) capable of switching 230V AC 
at 6 amps. This power handling capacity can 
be enhanced by an interfacing contractor. 
Contact: Accord Corporation, Juhu Jiven', 
Block No. 135, Samarth Ramdas Marg, Juhu, 
Bombay 400049. 


WIRING CONDUIT 

This Sealtite Flexible Liquid-tight Conduit is 
the first of its kind in the industry. It is made 
from galvanised steel strip continuously 
wound to form a strong, flexible core which is 
protected by a smooth liquid-tight thermo¬ 
plastic cover. The construction combines 
strength and flexibility. It withstands high 
compressive stress, tensile strain and is 
crush-resistant. The thermoplastic cover is 
ribbed on the inside to prevent core creepage. 
It protects wiring from liquids, dirt, dust, 
fumes, abrasion and weather 
It is designed to prevent power failure and 
accidents under severe conditions. The mate¬ 
rials used are of the highest quality. The 
smooth, flexible thermoplastic cover is imper¬ 
vious to water, chemicals, various oils and 
thermal influences. Its uniformity assures 
proper connector attachment and effectively 
seals out harmful elements. Dust, dirt and 
grease are easily removed from the surface of 



WISING CONDUIT 

its core. Sealtite makes installation fast and 
easy. Cutting is easy with a standard hack¬ 
saw. It is available in black and grey colours. 
Contact: Suresh Electrics & Electronics, 3B 
Camac Street, Post Box No. 9141, Calcutta 
700016. 


FLOW COMPUTER 

This new Dart Flow Computer delivers 4o,l 
per cent accuracy at 20-50 per cent towOr 
cost. It has simple rate and LCD total display 
for liquids and steam and can be programmed 


to handle temperature, pressure and otner 
compensating (unctions for gas, mass or BTU 
flow rate measurement. 

It is compatible with all DP flow primaries, 
offers diagnostic test functions for trouble¬ 
shooting and calibration checks on other sys¬ 
tem components and accepts multiple 
transmitter inputs tor high turndown of up to 
16:1. 

The new dual, digital averaging feature 
conditions pulsating transmitter signals for 



FLOW COMPUTER 


accurate interpretation whether for local rea¬ 
dout or for input to large, central computers. 
Contact: Chandak Instruments, 84/5Mahaian 
Building. Main Road Sitabuildi, Nagpur 
440012. 


BARRIER TERMINAL BLOCK 

This Barrier terminal Block is manufactured 
to international standards, it is approved by 
LCSO Bangalore and is available in 5,10 and 
20 ampere current ratings with widechoiceof 
terminals and accessories and from 2-22 
number-of-ways in bakelite or melamine in 



BARRIER TERMINAL BLOCK 

different colours. 

Contact: Electrols, A 27-28 Royal Industrial 
Estate, Naigaum Cross Road, Bombay 
400091. 


AUTOMATIC COMPONENT 
PREPARATION MACHINE 

This totally indigenous air-operated,' Auto¬ 
matic universal Component Preparation 
Machine CA-22 is capable of preparing this, 
entire range of components (axials, Artiste, 
transistors, IQs and other multi-lead compo¬ 
nents) with tatlor made tooting. 

A unique feeding eystom 

* " "" ’ " tfVjSi 







AUTOMATIC COMPONENT PREPARATION MACHINE 


and drag-free feed of components to the 
machine for preparation. Flexibility of opera¬ 
tion, feeding and range of components that 
can be handled, render the machine 
extremely useful for both Small and big batch 
runs. The machine is capable of outputting 
6000 components per hour. Changeover from 
one component geometry to the other is very 
simple and requires minimum of time and 
skill. 

The unit operates on compressed air (60 psi 
max.) and has two modee of operation— 
‘manual’ for hand feeding and ‘automatic’ 
with a proper feeding system. Speed of opera¬ 
tion can be controlled and the machine auto- 
paced to match the feed rate. Tooling for a 
whole range of geometries is available with 
the machine. 

Contact: Control Signals. 62 Hari Nagar Ash¬ 
ram, New Delhi 110014. 


REGULATED POWER SUPPLY 

This Regulated Power Supply for circuit 
designing and laboratory applications is 
available in the 0-30V, 0-150V and 0-300V DC 
ranges. Dual power supply and custom built 
models are also available. 

The salient features of the power supply 
are: sturdy body which can withstand rough 
handling, easily accessible output terminal, 
large dial scale for easy reading, and in-built 
over-load protection circuit. 

Some models have over-load indicator and 
reset circuit for protection. Very suitable for 
schools, colleges and R&D tabs for circuit 
design. 

Contact: Industrial Marketing A Services. 
42/1243 Nehru Nagar, Kurla East, Bombay 
400024. 


DISC-TAPE CONTROLLER 

A double-Eurocard disc and tape controller 
connects the VME bus systems to two storage 
module device (SMD) discs and four QIC-02 
6,5mm cartridges. Compact PCB-design on 
One standard double height board, user pro¬ 
grammable drive characteristics for conven¬ 
tional and winchester disc drives with 
SMQ/CMQ/MMO/tMD interfaces are some 
special features. ■ 

Itcontrots two disc drives, has dual access 
option, transfer rate up to 16 Mbits/sec, very 
fast mi^^Sectoring data transfer at ,1uU 
speed, QIC-02 interface for backup on < 
streamer tape, pad soft sectored end haW, 


sectored track formats. 

Special commands are provided to read 
factory f laged media-defect information from 
the drive, error correction logic for burst 



DISC-TAPE CbNTROLUR 


errors up to 11-bit length and extensive con¬ 
troller and drive diagnostics. 

Contact: SPS Technical Electronic Pvt Ltd, 
157 Housing Board Colony, MSK Mill Road, 
Gulbarga 585103, Karnataka. 


TELETEXT DECODER 

This Teletext Decoder does not require that 
the customer buy a new TV. It can be inter¬ 
faced with any TV set. Ail that is needed is to 



TELETEXT DECODER 

add a circuit to the TV depending on its make. 
Contact: Indo Japan Auto Electronics Ltd, 
Flat No. 108, E-588 Greater Kailash II, Near 
' Savitri Cinema, New Delhi 110048. 


P0RTARLE APPLIANCE TESTER 

Thorn Emi Instruments Ltd, UK, has launched 
this PAT2 portable Appliance Tester 
designed to test the safety of portable electric 
appliances, and is specifically developed to 
cater for the variety of mains supply voltages 
and appliance plug types used by overseas 
Customers. 

Marketed under the Megger brand name, it 
is used for checking the electrical safety of 
earthed appliances and doubte insulated 
appUpnoea. In addition to preventing acci- 
dente.it can aave downtime of vital equip- 



PORTABLS APPLIANCE TESTER 


meni and reduce maintenance of wiring. 

The instrument performs five tests on an 
appliance, namely, earth bond, insulation, 
flash, load and appliance operation test. 
By simply pushing the test button a neon- 
light indicates that a test is taking place. 
Readings are shown on an analogue panel 
meter which incorporates a green ‘pass- 
band’. 

For load testing, a special feature is a triple 
coloured arc which identifies good, suspect 
and failed tests. The meter has a ‘live zero' to 
indicate the presence of the test voltage. 
Contact: Jost’s Engineering Company 
Limited, 60 Sir Phlrozeahah Mehta Road, 
Bombay 400001 


LASER BEACON 5000 SERIES 

Laser Beacon 5000 Series popularly called 
as the Triple Grade Laser is a multipur¬ 
pose laser. The heart of the system consists 
of transmitting unit with a laser and a rotating 
head rotating at 720 RPM (The rotating head 
can also be removed for vertical plumbing or 
pipe laying applications). The reference 
beam emitted by the transmitting unit is 
received by the 360’ leceiver system mounted 
on graders, scrapers, dozers, excavators etc., 
and continuously accepts signals aqd sends 
grade information to a light display indicating 
'high', low or on grade'. 

Contact: Toshni-Tek international, 267 Kil- 
pauk Garden ROid, Madras 600010. . 


AUTOMATIC LIGHT CONTNjDL SWITCH 

GELCO Auto Photo is a big power saver for 
large external lighting installations w£iere 
switching off the lights is dependent It 
switches on the lights at night and switches 
off the lights during day time, it also does 
voltage stabiliser function, so that you can 
save your bulbs from getting fused. 

it employs e light sensor exposed to the 
natural light in open space. From the col¬ 
lected diffused ambient light it generates an 
electrical pulse. The above electrical pulse. 
activates a light dependent resistor which 
cuts off the electric current, it can be adjusted 
through a knob. It operates on 220V, 50Hz 
supply from the mains. 

Contact: MRK & Brothers Engineers, 310A, 
Commerce Mouse, Nagindas Master Road, 

. Port, Bombay 400023. 




AUTOMATIC TOROIDAL COIL WINDERS 

Taga, Japan manufacture a range of Auto¬ 
matic Toroidal Coil Winders that makestoroi- 
daJ winding a very simple affair 
A model for every application is available 
and toroidal transformer applications to very 
large sizes for varlac and curient transformer 
applications could be wound using these 



AUTOMATIC TOROIDAL COIL WINDERS 

machines. They could also handle wire 
diameter from 0.08mm to 3min. 

These could be used with great advantage 
in power supplies, medical, analytical, test 
and measuring instruments, etc. 

Contact■ Murugappa Electronics UU, Tiam 
House. 26 Ra/aii Road. Madras 600001. 


AEROSOL PRODUCTS 

Russo' Electronic Industnes lias developed 
Aerosol pioductslor the easy maintenance ol 
the contacts, lor cleaning rust horn any kind 
of surface arid for cleaning the welding spat¬ 
ters in electrical and electiomc instruments 
These nave been formulated to clean the 
affected spot in just one spray, to penetrate 
even the grooves ol sciews arid nuts to clean 
them from rust, and help in giving better result 
ol the welding rod and the welding. 

Contact: Industual Marketing & Services . 
42' 1243, Nehru Nagar. Kurla (East). Bombay 
400024 


SINGLE-LEAF STAMPED CONTACTS 

A new series of Single-Leaf Stamped Con¬ 
tacts is now available from Garry Electronics, 
a division of Brand-Rex Co The low profile 
SC-type sockets otter the reliable perfor¬ 
mance of closed entry, high pressure con¬ 
tacts and the economy of stamped contacts 
in a single unit. 

A design feature of this SC series is the 



integral solder trap on each contact which 
prevents solder wicking. This permits easy 
removal of components during field repairs 
Open frame body construction improves ar 
circulation and heat dissipation, and also per¬ 
mits better viewing of circuitry underneath 
The SC-type sockets are available in two ser¬ 
ies; the SC110, spacing; and the SC320 
series. 

Contact: Al-Tronics International, 243, Dr 
Ca wasp Mormus/i Street, Bombay 400002. 

SINGLE-ROW ELEVATOR SOCKETS 

Single-row Elevator Sockets, manufactured 
by Aries Electronics Inc, USA are used to 
mount displays of non-standard in elevator 
style 

Without extra hardware the displays can be 
raised to the height needed, i.e. from 9 mm to 
31 75 mm. Single rows of two to 34 position 
elevator sockets can be held firmly to the 
desired Center spacing using space bars prior 
to wave, dip or hand soldering. After solder¬ 
ing spacerbars may be removed or reused 
Socket body is glass filled thermoplastic 
with tinplated berillium copper bifurcated 
contacts 

Contact- Echbee Corporation, Kamer Bldg, 
38 Cawas/i Patel St.. Fort Bombay 400001 


TRIPLE 8-BIT HYBRID OAC 

Analog Devices has introduced the HDL- 
3805/3806 Triple 8-bit Digital-to-Analogue 
Converter (DAC) which features three on¬ 
board video DACs and three ECL random 
access memory (RAMO look-up tables 
(LUTs) in one hybrid device. 

By replacing three DACs and three LUTs 
with the smallest RGB video generator availa¬ 
ble, designers can save board space and 
improve reliability over discrete approaches 



TRIPLE ( BIT HYBRID DAC 

The device also features a fast settling time of 
12ns maximum and high write rates of 85 MHz 
minimum making the hybrid well suited for 
high speed raster scan applications. 

In addition to raster scan graphics systems, 
the devices are also used in TV video recon¬ 
struction, digital VCOs, imaging systems, 
CAD/CAM systems, analytical instrumenta¬ 
tion, or any application requiring ultra-fast 
voltage or current output settling, 

The HDL-3805 can be used in asynchro¬ 
nous composite operation because of its 
unlatched composite inputs. The HDL-3806, 
with latched composite inputs, is optimised 
for synchrous operation. 

Contact, - C.H. Kri&hnan & Associates Piivate 
Limited, Kamel Theatre Building (Ground 
Floor) Safdariung Enclave, New Delhi 
110029. 


MOSFET POWER MODULE 

Gentron introduces a new 3-phase MOSFET 
power module, part number EFM159-M4. 



MOSFET POWER MODULE 

Rated at 80A/100V, this module is specifi¬ 
cally designed tor high power switching 
applications such as motor control and 
switching high power inductive loads. Three 
other models are also available rated at 
60A/200V, 30A/400V and 26A/500V. 

These modules are constructed using the 
patented ‘Powertherm’ process to ensure 
superior performance quality, reliability and 
2500-volt electrical isolation. 

Contact: Gentron Corporation. 6667 North 
Sidney Place, Milwaukee, Wl. 53092, USA. 


ELECTROSTATIC SPEAKER SYSTEM 

This new Stat 450, Electrostatic Speaker Sys¬ 
tem is ideally suited to reproduction of digital 
sound, the current state-of-the-art in musical 
recording. It is a hybrid' speaker system that 
has three electrostatic midrange/tweeter 
panels and a 25cm bass driver. The Dass driv¬ 
er's cone is made from advanced bilayer 
material Its low distortion, superior transient 
reproduction and high power capacity make 
it the perfect match for the electrostatic 
panels. 



ELECTROSTATIC SPEAKER BTSTEM 


These electrostatic panels use an 
extremely light plastic diaphragm to generate 
sound. The diaphragm issuspended between 
two specially designed wlrewound frames. A. 
high voltage, low current charge Is applied to 
the windings to establish a balanced electros¬ 
tatic field. The benefit pf this type of driver is 
that the force that moves the diaphragm is 
evenly applied over Its entire surface pre¬ 
venting diaphragm break-up’ which may 
cause distortion. 

Contact: Penril Corpn,, 5520 Randolph Road, 
Rockville, Maryland 2Q852. USA 
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STEREO Stereo Amplifiers: 

AMPLIFIERS Milntenance anil Repair 

t*,» By Nlshl Nakra; publishtd by Tata 

McGraw-Hill Publishing Company 
Ltd. Now Oslhl; pages 112 (18 cm * 
24 cm); soft cover. 

In recent years, with the advent of tran¬ 
sistors and iCe, the world of hi-fi stereo 
systems has undergone a sea change 
K11C141 Mint However, the maintenance and troubie- 
nishi nakka techniques for these systems 

in this country cannot be said to have 
kept pace with this drastic development 
This book aims to bridge this gap by 
introducing the reader to the trouble¬ 
shooting techniques in vogue in this 
field Oivided into nine chapters, the 
book deals with the concept Gf stereo 
amplifiers, active semiconductor cir¬ 
cuits, theory and design, and practical 
faults and their remedies in pre-ampiifier 
stages (both capacitor and direct- 
coupled types) with a large number of 
tested circuits used in amplifiers of var¬ 
ious brands The last chapters cover the 
details regarding instruments required 
on a audio test bench, and the etiquette 
and art of servicing A must for service 
engineers and technicians and a useful 
companion for hobbyists and beginners 

-DG 


Elements of BASIC 
Programming 

(A Self-Teaching Book) 

By ft. Ramaswamy; publiahed by 
R.R. Computer Centra, Madurai; 
pages 180 (18 cm * 24 cm); soft 
cover; price: Ra 89. 

What with the rapid advances in compu¬ 
ter technology and its manifestations in 
business, industry, and even at homes, 
knowledge of computer programming 
ha« become imperative for a person to 
keep abreast of times. This book serves 
to provide the momentum for the reluc¬ 
tant beginner bogged by the myth of 
compttitty of computer protfpntming 
by simplifying Its concapta, The book 
systematically and meticulously 
explains the various toftowokiBiratbata 
beginner must know hafom starting off 
with tbs pa&o 



1001 

THINGS TO DO WITH vOUH 

IBM PC 
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through this 1each-y ourself book will 
not have to attend classes to team the 
language 

-r-B Prem 

1001 Things to Do with 
Your IBM PC 

By Mark R. Sawuach and Tan A. 
Summers; published by B.P.B. Pub¬ 
lications, Delhi by arrangement with 
TAB Books Inc., USA; pages 294 (18 
cm * 23 cm); soft cover; prlee: Rs90. 
This book Is indispensable for IBM PC* 
owners And, for those whohave run out 
of Ideas as to how to use their PC, here's 
a gold mine -1001 mgenume and excit¬ 
ing ways to put the PC to use Various 
applications, ranging from household 
record-keeping and budgeting to invest¬ 
ment analysis, from game playing and 
hobby use to scientific, educational and 
technical application have been dis¬ 
cussed The book contains actual pro¬ 
grams, printouts, flowcharts, diagrams 
and Step-by-step instructions for deriv¬ 
ing the maximum out of the micro A 
good eouroe of material for pro¬ 
grammers who wnte games or who like 
variety The book contains enough Ideas 
to keep you and your PC going for a life 
time 

—B Vfl 

Fundamentals of 
Computer Algorithms 

By Ellla Horowitz and 6artaj Sahflt; 
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Now Delhi; pagan 640 (19 cm * 22 
em); hard covar, prlet: Ra 190. 

Each of the 12 chapters ft tots book # 
devoted to a fundamental design 
method with an organised collection of 
algorithms and analysts techniques to 
such a way as to mike it feasible for Use 
by both graduate and undergraduate 
students The chapter* describe how to 
devise algorithms, how to-express them, 
how to choose between two alternative 
algorithm* for a given problem, how to 
validate and analyse them, and how to 
mat and improve a program with several 
illustrative examples, this book will be 
e valuable guide for students m compu¬ 
ter science and mathematics as well as 
«n important reference book for compu- 
ttr professionals 

-rB.ViR 
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SHR Series 
MULTICHANNEL COMMUNICATION TAPE 

RECORDERS 


The SHR Type Multichannel Communica¬ 
tion Tape Recorders ensure 24/48 hours 
continuous and reliable recording and 
logging of informations, reports and ins¬ 
tructions in the following fields of appli- 
<;rations. 

Civil and military aviation 

Railway ports/harbour traffic control 

cenltes 

Communication headquarters of 
Armed forces 

Municipal Emergency centres as 
police, lire brigade and first aid 
Radio TV Broadcasting 
Congresses and Courts of Justice 
l-’rov-; Agencies 


UTi 


AVAILABLE in 4 8 16-24 CHANNELS 
VERSION 

ECONOMIC LOW TAPE: SPEED 

HIGH RELIABILITY SINGLE OR LMJAI 
EQUIPMENT 

AUTOMATIC CHANGEOVER EROM ONF 
UNIT TO THE OTHER 

TIME INJECTION. TIME. REAL) OUT AUTO 
TIME SEARCH 

PRECISION TAPE GUIDE 

ACCESSORIES: BULK ERASER REMOTE 
CONTROL UNI 1 etc 

EXPORTED BY 

VIDEOTON INDUSTRIAL 
FOREIGN TRADING 
CORPORATION 

H-1398 Budapest, HUNGARY POB 557 
Telex . 22-4763 




LOCAL REPRESENTATIVE 

UPTRON POWERTRONICS Ltd., 

S-55/S-58 Uplron Estate Sahibabad 
Distt Ghaziabad 201005 U P 
Phone 204 098, 200 55 1 


X . 


mm > 

' V: 


, V) , .fit rty'j ( 




4, 




•f. j» r , 
S-ivfeU 
* .<# 


>/ 


■y tS 




% . 


W" • 



To protect your 

expensive Electrical and Electronic 
equipment use 



HOHMU BUECTItONICS 

50. Electronic Centre, 5th Floor 
1/1A Btpfabt Anukul Chandra Street, 
Calcutta-700 072, Phone. 26*3011 

opium ■unmoNiti 

A-ie, Electronic Centra.1-1A BtgaM Anukul Chandra Street 
Calcutta-700 072TPhona: 26-1967 


: 26-1967 


SYSTRONICS 

PWTnnutfO 89 Industrial Area PO Naroda 
dldllNJM Ahmedebad 382 330 


BULK SUPPLIERS & STOCKISTS 
OF 


r 


INTEGRATED CIRCUITS 

TTLS. CMOS. LINEAR, 
MOS/LSI 



HELICAL 

POTENTIOMETERS 
& INALS 


MICROPROCESSOR 

DEVICES 


TRIMPOTS AND 
CERMETS 


1C SOCKETS 


WE CAN ALSO OFFER : 

Triace, SCR*, Diode*. Transistor*, 
Tantalum Capacitors, Ltd*, Crystals, etc 


SAMI ELECTRONICS 

NMs, Pint Riser. S, Ohunsm Lane, 
Dr.OBIisSlnmtarMw^t^tmn-400007 miens 

























Usha Microprocess 
forges ahead 

Usha Microprocess Controls, known 
(or its stress on providing latest compu¬ 
ter technology at competitive prices, 
recently launched two new state-of-the- 
art computer systems in the Indian 
market 

A microcomputer based on Intel 80286 
chip which is 100 per cent compatible 
with IBM PC AT is the new advanced 
technology IBM introduced This system 
is priced very competitively at Rs 
140,000 The other new system Is a 
Motorola 68020 VME Unix System V 
This system is a 32-bit computer for 
handling large volumes of data at a very 
high speed meant specially for big cor¬ 
porations and central offices of banks 
The two systems are the latest in the 
range of computers the world over 

Besides, the company with Its subsi¬ 
diary Usha Computers & Peripherals Ltd 
offers a number of office automation 
products which include electronic PABX 
systems, dot matrix printers, line prin¬ 
ters, floppy drives and diskettes, plain 
paper copiers, electronic telexes, 
modems and other peripherals Thus, 
the Usha-RKKR group is all set to offers 
complete package for an electronic 
office of tomorrow. 

Acroplast starts 
production 

Acroplast Limited, a unit set up in Rajas¬ 
than for manufacturing plastic-moulded 
cabinets for televisions, commenced 
commercial production on November 
10,1985 The unit, financed jointly with 
Rajasthan State Industrial Development 
and Investment Corporation Limited, 
has an equity participation to the extent 
Of 20 per cent of the promoter s capital 

The company has an installed capac¬ 
ity of 216 000 cabinets per annum and is 
at present manufacturing cabinets for 
90.Scm black-and-white televisions The 
moulds for the purpose have been 
imported from the Far East It plans to 
expand Its capacity and start the manu- 
facture of plastic cabinets for stereo sys¬ 
tems, portable 51cm colour televisions, 
telephones, computers, cases for video 
cassettes and injection-moulded parts 
ttHLautomobiies tn the future. The plants 
^Khis are to be imported from Japan 
^^^y sary moulds from South Korea 


Company 

Profiles. 


and Singapore The company has 
understandings with the leading tool 
rooms in these countries, who would be 
developing the required moulds of very 
good quality using computer-aided 
equipment The company is also plan¬ 
ning to create matching facilities in 
India, with their assistance 

After expansion, the total cost of the 
project is expected to go up to Rs 25 
million from the present Rs 10 million 
The turnover for the year is expected to 
be Rs 50 million 

Tiger Electronics 
goes public 

Tiger Electronics, set up in technical col¬ 
laboration with two leading West Ger¬ 
man firms, has entered the capital 
market with an issue of 750,000 equity 
shares of Rs 10 each to raise a working 
capital of Ra 7 5 million A fully equipped 
unit for the manufacture of consumer 
electronics items has been set up at 
Okhla, New Delhi 

The company has already started the 
production of colour and B&W TV sets in 
technical collaboration with Loewe, 
West Germany Under another agree¬ 
ment with Schneider Rundfurwerke, Tiger 
expects to start the production of VCRs, 
VCPs, tape recorders, two-in-ones, 
three-in-ones, electronic toys and per¬ 
sonal computers in the near future 

The company has assured a maiden 
dividend of 16 per cent for the first full 
year's operations ending June 1987 It 
also expects a turnover of Rs 140 million 
during this period 

Mullard Tubes 
unit inaugurated 

The new manufacturing unit of Mullard 
Tubes for the production of black-and- 
white picture tubes was inaugurated 
recently at Ludhiana by the Punjab chief 
minister Mr S S Barnala 

Promoted by the makers of Texla TV 
and financed by the Punjab State Indus¬ 
trial Development Corporation and the 
Punjab Financial Corporation, the com¬ 
pany has been set up at the initiative of 
an NRI Muitard has an approved pro¬ 
duction capacity of one million picture 
tubes per annum it wih initially manu¬ 
facture 300,000 tubes a year and exited* 
to achieve full capacity within three 
years 


The company also has plans to diver¬ 
sify into the production of indigenous 
colour picture tubes by 1989 

Norsk Data to make 
minicomputers 

Norsk Data India, a joint venture of 
tndchem Electronics Ltd and Norsk Data, 
Norway, will manufacture 16-blt mini¬ 
computers for the domestic market The 
project costing Rs 20 million involves 
transfer of technology on a continuous 
basis 

The plant, located at Perungudi in 
Madras, will produce 25 systems per 
year The first system has already been 
manufactured and successfully demon¬ 
strated The first computer will be mar¬ 
keted by mtd-1986 

A powerful minicomputer in terms of 
memory, speed and power, each system 
will cost about Rs 1 million 

Modi Xerox launches 
desk-top copier 

Modi Xerox, a leading name in plain 
paper copiers, recently launched a 
small desk-top copier, model 1025 This 
copier incorporates the reduction- 
enlargement facility, semi-document 
feeder and pushbutton copy paper size 
selection 

Originally developed by Fuji Xerox 
Ltd, the new copier is being manufac¬ 
tured at the company's plant at Rampur 
Modi Xerox offers a full service mainte¬ 
nance agreement which provides all 
spare parts, consumables and service 
labour at a fixed per-copy cost 

HB Leasing diversifies 
into telecom 

HB Leasing Finance Company is diversi¬ 
fying Into the production of a facsimile 
data transmission equipment with Cana¬ 
dian technology 

The company entered into a technical 
collaboration last week with Panfax, 
Canada for producing facsimile data 
transmission equipment indigenously. 
The facsimile method employe voice 
mode digital data transmission method 
through which pictures and whote docu¬ 
ment* could he transmitted acmes the 
country using a normal Npe, 


« erTarwufte anti vmi 



Also, it requires no additional equipment 
to be attached to the telephones and the 
user need not get P and T sanction for 
employing such machines. 

At present such machines are being 
imported and find application in news¬ 
paper , production, The indigenous 
machine would be manufactured in dif¬ 
ferent ranges and would cost between 
Rs 15,000 to Rs 90,000 for one system. 

The company is also negotiating with 
some Japanese companies for acquiring 
technology for the manufacture of large 
sized machines. 

BPL-Sanyo unit 
commences production 

BPL-Sanyo Components Pvt Ltd, a joint 
venture of BPL India and Sanyo, Japan, 
recently began production at its plant in 
Bangalore. This is the first factory in the 
country to manufacture components for 
colour TV sets. 

The components under production 
are deflection yokes, flyback trans¬ 
formers and electronic tuners for CTVs. 
The company expects to save a large 
amount of foreign exchange with the 
introduction of such indigenous CTV 
components. 


Mini videotorium from 
Super-Vu 

Super-Vu International has launched its 
latest videotorium, a one-piece TV pro¬ 
jection system. Occupying the space of 
a standard 50cm TV and costing less 
than 67.5cm TV, the videotorium-mini 
gives seven times larger image than the 
50cm TV. There is no need to buy a new 
TV since everything is m-built. However, 
one can utilise a portable TV also with 
1his system. Owning this system 
amounts virtually to having a mini thea¬ 
tre at home. 

The cabinet made with the best quality 
laminated plywood wiih a sleek finish 
blends with any decor The upper por¬ 
tion houses a folding projector with 
place for a portable 35cm colour TV and 
uses front face aluminised vacuum 
coated mirror to reflect image on 125cm 
hi-gain front projection screen. The mir¬ 
ror folds, closing the set when not in use. 
Lower portion of the cabinet has enough 
space to house the VCR and a few video 
cassettes. Fitted with smooth moving 
swivelling castors, the entire unit can be 
easily moved around. Its hi-gain screen 
works very well under high ambient 
lights. 


, ■■ - ..... ,• 

Khandelwal Herrmann 
poised for growth 

Khandelwal Herrmann Electronics'^ 
Limited is presently one of the world's: 
leading manufacturers of high voltage' ! 
TV rectifiers. Every black-and-white TV "7 
set made in India uses KHEL rectifiers as;' 
original equipment. The high quality of „ 
KHELs products is assured due to its 
technical collaboration with AEG Tele- 
funken. West Germany. 

It is anticipated that the demand for 
black-and-white TV sets will get an 
appreciable boost in view of the hike in 
excise duty from Rs 900 to Rs 1500 on f 
colour TV sets with screen size exceed- 
ing 36 cm, imposed in the current year s 
budget. 

The continued growth of black-and- 
white TV industry is expected to result in . 
doubling the turnover of KHEL from Rs ; 
25 million in 1985 to Rs 50 million In ' 
1986. KHEL s turnover for the first two ( 
months of fhis vear has been around Ra 5 ! ; 
million which is double of last year's pro- V 
duction for the same period. This trend is.' 
expected to receive an impetus in view of i 
the growing demand for black-and- 
white TVs. 


ACCIDENTAL 

DISCONNECTION 



SPRING ACTION 
> RETAINERS 
AND 

SCREWED-TIGHT 
CABLE CLAMPS 

AfaMCt 


Afcoset Multipin Plugs & Sockets are 
Compact, Rectangular, and readily available 
in a wide range of 4* 6, 8, 12. 18 & 33 pins 
rated at 5 A 1000 V per contact. 


m 


TV SIGNAL BOOSTERS & 
VOLTAGE STABILISERS 

FOR TV, VCR, REFRIGERATORS, AIR-CONDITIONERS 



M/s MULLARD ELECTRONICS, 

6-2-18. T. Nagar, Raj*hmundry-533101 (Andhra Pradeah) 
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LICENCES AND LETTERS OF INTENT 

The following licences and letters of intent were issued to electronics firms under the Industries (Development & Regula¬ 
tion) Act, 1951 during the month of November 1985 


Hama S Address ol Ihe 

Applicant end Location ol 
t/i* Undertaking 

Date & Type Article 

of t icence 

Quantity per 
Annum 

ID 

<?> 

13) 

(4J 

LICENCES 

Indian Telephone Industrie* Ltd 
18 Museum Rrmd 

Bangalore 880001 
(Piatt Bangalom-Karnalaka) 

6 11 bb 
ISL) 

telephone instruments 
(new technology) 

500,000 nos out 
ol which a 
minimum of 
200.000 nos p a 
of new technology 

Uptron Digital Systems l Id 

Shn Pratap Bhavan 

Newal Kiahora Hoad 

Lucknow 726001 

(Distt Lucknow-Uttar Pradesni 

6 11 8b 
(NA) 

CFU date display 
terminals 

2000 nos 

Uption Digital Systems Ltd 

Shn Pratap Bhavan 

Newal Kiahore Hoad 

Lucknow 226001 

(Qiatt Lucknow-Ut'.iir Pradesni 

6 11 8b 
(NA) 

Minicomputer/micro¬ 
processor based 
systems 

Rs 60 million 

Media Computer Products Pvt Ltd 
64 Industrial Ares 

Umbergaon 3961/1 
(Gandhmagar-Guiarat) 

6 118*) 
(Nil) 

1 Computer tapes 

2 Floppy discs 

1100 MRM 
(1 27cm width) 

2 million nos 

Eastern Circuits Lid 

E-1/212 Arera Colony 

Bhopal 

(Distt Raigarh-Madhya Pradesh) 

14 11 ttb 
(NU) 

Printed circuit boards 

f 75 sq.m 

Viewtron Electronics Pvt Lid 
303-304 Rattan Jyoli 

18 Raiendra Palace 

New Delhi 1IOOOB 

(Distt Ghaziafiad UHar Pradesh) 

2b 11 8 ‘j 
(NU) 

1 CTV receivers 

2 Black-and-white TV 

receivers 

50.000 nos 

20,000 nos 

Quiarel Semiconductors Pvi 1 td 
57-58 QIDC Estate 
visnagar 384315 
(Distt Mehsana-Guiarat) 

?5 '1.05 
(SE) 

Silicon junction diodes 
(below 30 amps) 

10 million non 
(after expn) 

LETTERS OP INTENT 

Col S K S Mudaliai (Held) 
Chairman, Indo American 

Dev Corpn 
(lADC)-NRI Gioup 

6509-Greentrae Road 

Methesad. Maryland 20817 

USA 

(Any backward distt in 
(Ahdhra Piadesht 

4 11 85 

(NU) 

Photovoltaic cells, 
modules and systems 

3 MW 

Digital Innovations p v t i to 

46/B Gautamnagai 

Race Course Road 

Baroda 390007 
(Distt Baioda-Guiarati 

7 11 85 
(NU) 

Development of computer 
software and services 

Mathodek Systems Pvt I id 

807-8 Meghdoot 

94 Nehru Place 

New Delhi 110019 

(Distt Dhar-Madhya Pradesh) 

8 11 85 
(NU) 

Photovoltaic modules 
and systems 

1000 kW 

v Actor Computers Pvt Ud 
' Advtmi Chambers. Top Floor 

Stir P.M flosd, F ort 
fttomuy aooooi 
(DlsBPune Maharsshtral 

8 11 B6 

(NU) 

Mini/microprocessor 
baaed systems 

Rs 80 million 

Cgntlnentsl Device India Ltd 

811.85 

Minlcomputer/micro- 

Rs 200 million 


Name A Address of the 
Applicant and Location ol 
the Undertaking 

Date & Type 
ol Licence 

Article 

Quantity per 
Annum 

"Yu 

(2) 

(3) ~ 

(4) 

C120 Naraina Industrial Area 
New Delhi 110028 
(Diatl Gurgaon Haryana) 

(NU) 

processor baaed 
systems 

• 

Parmod Kumar Aggarwal 

49A Presidency Society 

8 11 85 
(NU) 

Floppy disc duves and 
serial printers 

Rs 100 million 


N S Hoad No, 7 
J V P Scheme. Juhu 
Bombay 400049 
(Distt Lonavala-Maharashtra) 


Sanjay Toshniwal 

69A Mittal Chambers. Nariman Point 

Bombay 400021 

(Distt Vidharba-Mdharashtra) 

B 11.85 
(NU) 

Computer peripherals 
and floppy disc drives 

Rs 60 million 

Uobikay Information Technology Ud 
8-146 Soami Nagar, Outer Ring Road 
New Delhi 110017 
(Distt Ghambad-Uttar Pradesh) 

8 It 85 
(NA) 

Mim/microprocessor 
based systems 

Rs 50 million 

Bihar State Electronics Dev Corpn Ltd 
Udoyog Bhawan, 2nd Floor 

8 11 85 
(NU) 

Facsimile equipment 

500 nos 


East Gandhi Maidan 
Patna 600004 

(Any backward area In Bihar) 


Milan Electronics Pvt Lid 

H-22 Kallesh Colony 

New Delhi 110040 

(Distt Ghaziabad-Utlar Pradesh) 

8 11.65 
(NU) 

Minicomputer/micro- Rs 85 million 
processor based systems 

Murphy India Ltd 

Eastern Express Highway 

P O Bo* No 201. Naupsda 

Thsna 400602 
(Gandhinsgar-Quiarat) 

611.85 

(NA) 

Facsimile equipment 

2000 nos 

Suresh A Keshwant 

Feltham House. Ground Floor 
to 3 M Heredia Marg 

Ballard Estate 

Bombay 400036 

(Dial! Boml-ay-Manarashtra) 

8 11.85 
(NU) 

Minicomputer/micro¬ 
processor based 
aystema 

fl» 200 million 

Oanloss (India; Ltd 

706-707 Surya Kuan 

19 KG Marg 

New Delhi f 10001 

(Diatt Ghailabad-Uttar Pradesh) 

811.85 

(NA) 

Photovoltaic modules 
and systems with 
accessories 

800 kW 

Technology Parka Ltd 

78 Janpath. 1st Floor 

New Delhi 110001 

(Distt Ghaaiabad-Uttlr Pradesh) 

8.11.85 

(NU) 

Solar photovoltaic 
modules 

5 MWP . 

Peico Electronic* A Electricals Ltd 
Shivsagar Estate. Btock-A 

Dr Annie Besant Road, Work 

Bombay 400016 

(Daft Puna-Maharaahtra) 

81185 

(NA) 

Single-sided printed 
circuit boards 

30.000 sq.m. 

Kartar Singh Thakrat 

C/o Dr NL. Mingoranl 

R.3. Consultants Pvt Ltd 

3A Mahsr Homs, lit Floor 

Cawas|l Patel Street, Fort 

Bombay 400001 

(Any parmnatbta tooattqn in „ 

14.1185 

(NU) 

1 CTV recsivera 

2. Black-and-white TV 
receiver* 

3. Closed circuit TV 

•Me 

50,000 noa. 
100,000 nos. 

1000 nos, 

l 
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LICENCES AND LETTERS OF INTENT CANCELLED 

Name ol Ilnuurtaking/Location Pale Article 


Viahy Hanhara 

28 Blrley Road 

London N-200E£ 

UK 

(DM Rang* Reddy-Andhra Pradeeh) 

14 11 85 
(NU) 

Minicomputer/micro¬ 
processor based 
systems 

Rs 200 million 

Blpm Kumar Agarwal 

3003 Skypark, Houston 

Tex«» 77082 

USA 

(Diatt Dehradun-Uttar Pradesh) 

14.11 85 
(NU) 

Minicomputer/micro¬ 
processor based 
systems 

Hs 200 million 

A B Controls Ltd 

C-ll. Site IV 

Industrial Area. Snhibabad 
Qhaziabad 

(Distt Ghaziabad-UHar Pradesh) 

14.11 85 
(NA) 

Uninterruptible power 
supply systems 

Rs 30 million in 
terms of ex¬ 
factory turnover 
value 

J K Synthetics Ltd 

Kamala Tower 

Kanpur 

(Backward region in 

Himachal Pradesh) 

14.11.85 

(NU) 

Facsimile systems and 
allied equipment 

2000 nos 

Garwara Plastics and Polyater Lid 
50A Swarm Nityanand Marg 

Vile Parley (E) 

Western Express Highway 

Bombay 400057 
(Diatt Naaik-Maharashtre) 

141185 

(NA) 

Floppy discs 

1 million pcs 

Modi Xerox Ltd 

Modipttrem 250110 

Meerut 

(Diatt Rampur-Uttar Pradesh) 

14 tt 85 
(NA) 

Mlmcomputer/micro - 
processor based 
systems 

Rs 300 million 

Solid Stato Devices India Lid 

6-2-14 Ra| Bhavan 

Hyderabad 500004 

(Distt Medak-Andhra Pradesh) 

20 1185 
(NA) 

Photovoltaic cells 

2 MW 

Electronics Corpn of India Ltd 

SCI). Post Office 

Hyderabad 500782 

(Distt Range Reddy-Andhra Pradesh) 

20.11 85 
(SE) 

Facsimile transreceivers 

1500 noe. 

(after expn) 


Ravi C Kriehnan 
C-128 Sarvodaya Enclave 
Aurbmdo Marg 
New Delhi 110017 
(Haryana) 

Indian Computer Software Co Ltd 
808 Stddhartha, 96 Nehru Place 
New Delhi 110019 
(Any permiasible area outalde the 
municipal limits of Madras city) 

Madhya Pradesh state Electronics 
Dev Corpn Ltd 
E-1/154 Arera Colony 
Bhopal 482018 
(Dlatt Dhar-Madhya Pradesh) 

The Orlaaa State Electronics 22.11 85 Multichannel acceaa Rs 30 million 

Dev Corpn Ltd (NU) rural radio tale- ex-factory 

A-171 Sahidnagur phone syatama turnover 

Bhubaneswar 751007 
(Diet! Purl-Orlasa) 

AmllMital 22 11.85 Digital tacaimlle trana- 2000 nos. 

C-1/54 Safdaoang D ev elopment Area (NU) receivers 

New Delhi 110016 

(Distt Ohaziabad-Uttar Pradesh) 

Bharat Electronics Ltd 29.11 86 Electron guns for 3 million nos. 

28/4 Trade Centre (SE) black-and-white TV (after expn) 

Race Courae Road picture tubes 

Bangalore 660001 
(Dlatt Bangs lore-Karnataka) 

Aptek Computers Pvt Ltd 
113 Jolly Maker Chambers No 2 
Nariman Point 
Bombay 400021 
.(Dlatt Baroda-Qujarat) 

OrtaaaComputar Application Oentre 
21 Batydnagar 
Bhubanaahwar 761007 
(Dlatt Purl-Orlasa) 


29.11.as Computer peripherals Rt 100 miWon 
(NU) 1. Dot matrix printers 

2. Winchester drives 

3. Floppy disc drives 


2011.15 Software packs pea for Rs 90 million 
(NU) computer applications 


22.11 85 Dot matrix printers and Rs 60 million 
(NU) CRT data/graphic 
display monitor 
terminals 


22 11.85 Minicomputer/micro- Rs 140 million 
(NU) processor based 
systems 


72 11 85 Amorphous silicon 3 MW 
(NU) photovoltaic cells, 
panels, modules and 
connected systems 


LICENCES 

Vijai Electronics Pvt Lid 29 3 85 CTV receivers 

Hyderabad Revoked 

(Andhra Pradesh) 

LETTERS OF INTENT 

A Ramachandra Raju 2 12 83 CTV receivers 

C/o Dr D Krishna Kumar Cancelled 

Pujagutte, Hyderabad 
(Andhra Pradesh) 

Sikkim Industrial Dev and Inv, Corpn Ltd 16 l 84 CTV receivers 

Gangtok Cancelled 

(Sikkim) 


Vijai Eli ebonies Pvt Ltd 

Hyderabad 

(Andhra Pradesh) 


24 4 85 
Cancelled 


Black ami-whim TV 
receivers 


Readers May Please Note 

Though nil care is Islam to ensure that the drouth) pubbsHtd in (he 
magazine Me accurate and operational, IlHtiHibliahere carinat. • ' 

guarantee thetr working. Moil orcuiU and projects published in EFY ■ 
hive, bw&Wt hew tried by the author* jjfc$'ara tested 
pubbhera m their fob before publication, 

'wM»: 
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PE PRODUCTS 


Compact 23cm Tube Assem¬ 
bly Provided with a built-in 
Inverter Tube and acrylic sheet 
cover in portable and fix type 
Range: 6V-12V 

Can be used with Ni-Cd batter¬ 
ies also. 


PE INVERTER-CHARGER PACK: 

A Complete Emergency Light 
Range: 6V-10W, 20W, 40W 
12V-20W, 40W 





FERRITE-CORED, HIGH 
FREQUENCY INVERTERS 
FOR EMERGENCY LIGHTS: 

Brighter & more efficient. 
Range: 6V-10W, 20W. 40W 
12V-10W, 20W, 40W 
24V-20W. 


PE Product Bongo: o Emergency Power Generators 150W 

•Emergency Lights 4 Battery Chargers SOOW 

PROFESSIONAL ELECTRONICS 

233, Rampura, Lawranca Road, Delhi 110035 Phone’ 7115025 


AUTHORISED DISTRIBUTORS & 
STOCKISTS FOR 

0. 2" HEIGHT CA, CC, BRIGHT 7 SEGMENT DISPLAY 
5V, 70mA PER SEGMENT Ra. 170/- EACH. 

1. INSTRUMENT COOLING FANS, EXHAUST FANS 

2. FHP MOTORS 

3. PIEZO CERAMIC BUZZERS DC & AC 

4. KEY BOARD SWITCHES 

5. QUARTZ CRYSTALS 

6. REED RELAYS & REED SWITCHES 

7. INTEGRATED CIRCUITS-LINEAR & DIGITAL 

8. FLOPPY DISKETTES 21 cm & 14 cm 

9. COMPUTER TAPES 

10. CRT MONITORS 

11. DOT MATRIX PRINTERS 

12. U.V. TUBES & U.V. ERASERS 

13. Nl CD AND SEALED LEAD GEL TYPE 
RECHARGEABLE BATTERIES 

14. DIGITAL PANEL METERS MULTI CHANNEL DATA 
LOGGERS 

15. SWITCH MODE POWER SUPPLIES 

16. AC RFI FILTERS 

17. CONNECTORS ‘M U' MAKE 

18. THERMOCOUPLES 

19. ILLUMINATED PUSH BUTTON SWITCHES 

20. MINI PCB MOUNTING-E M RELAYS 

VINIT ELECTRONICS ft ELECTRICALS 

SHIVAGANGA CHAMBERS’, 686, Budhwar Peth. Near Prabhat Theatre, 
PUNE-411002. INDIA. Tel 32139, 35303. 

Tele* 0145-333 & 0145-505 MCCI IN VINIT Gram: VINITRON 


O.K. INDUSTRIES INC., USA 
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AVAILABLE UNDER O.G.L. 
CONTACT: 

Balaji Engineering Co 

i '35, Brigade Road 
bangalore-560001 
Phone: 572411 
BRANCHES: 

Secunderabad 

PRAKASH A CHAVHAN (Ph 77490) 

Bombay 

S.M. LIMDI (Ph. 389457) 


ELECTRIC MINI DRILL/GRINDER/ACCESSORIES 




ELECTRIC MINI-DRILL EDO-01 

This precision electric mini-drill is Ideal (or 
prototype work, P.C board revision and 
redesign, solder removal: lead hole 
cleaning, grinding and polishing Its 
compact size (4 7^(12 4 cm) minus the 
drill bit) allows use of the drill in confined 
areas 

The durable (20,000 RPM) tool will 
accommodate shank sizes of up to 126" 

(3 2 mm) Comes supplied with detachable 
linger guard and 6 collets. 


INCHES 

MM 

.008- .028 

0.2—0.7 

032- .048 

0 8-1.2 

.052- 067 

1.3-1.7 

.071—.087 

1.8—2.2 

091- 107 

2 3-2.7 

111—.126 

2 8-3.2 

EDG-01 Can Bs Used With. 

EDG-10 

Grinder Aceeasorles Kit 

EDG-11 

Cut-Off Wheels 

EDO-12.13,14 

Drills 

EDO-15 

Grinding Wheels 

EDG-1S 

End Mills 

EDO-11’ 

Slotting Cutters 

EDO-It 

Brass Brushes 

EOG-1S 

Grinding Points 


Uee with Drill Stand EDG-05 
NOTE: 

T ranslormer EDG-Q3 (110 volt) or EDG-08 
(220 volt) must be used with the EOG-OI 


ELECTRIC MINI-GRINDER KIT EDG- 

Use with transformer EDG-03 (110V) or 
EDG-08 (220V) 

KIT CONTAINS: 


QTY. 

DESCRIPTION 

1 

EDG-01 Electric Mini-Drill 

1 

Mandrel 

1 

Drill .074“ (1.88 mm) 

3 

Twist Drills .079” (2 mm). 

059" (1 5 mm); .039" (1 mm) 

2 

Stepped Shank Drills 
.047" (1.9 mm). .02" (6.51mm) 

2 

Engraving Burrs 

3 

Mounted Abrasive Stones 

1 

Mounted Polishing Felt 

1 

Mounted Nylon Brush 

2 

Cut-off Wheels 

1 

Finger Guard 

6 

Collets 


TRANSFORMER 

EDG-03 

110 Volt Transformer—Used with the EDG-01 
Precision Mini-Drill 12 volt output. 


220 Volt Transformer—Used with EUU-01 , 
Precision Mini-drill. 12 volt Output. 

P/N IfifPUT OUTPUT 

EDG-03 110V AC/DC 12V AC/DC 
, EDO-OO 220V AC/DC 12V AC/OC f . 















FOR YOUR 
REQUIREMENTS OF 


CCEE 


MIN!, midget & 
POWER RELAYS 


2 Amps to 30 Amps 

Contact: 

COMPONENTS & DEVICES 
4/25, Vani Housing Society 
Bowenpally P.O. 

Hyderabad 500 011 
Ph; 823694 


Field Failure Relay 



Moat wanted critical device by O.E.M. 

E aaentlal protection lot: 

• D.C. Motor Field 

• Solenoid* In Machine Tool*. 

• High tpMd lift*. And many more application*. 


Iratant ON/OFF (Better than 2 mllll*aconda) 
No external power tupply. 

High immunity to extaifial dlaturbanca* 
a S Hart* blackout trip. 

® Manuf«ctur«d. sold and eervtced by 

Systems Hardware 
and Components 

Em. uoyoqsadan.no. 2 , mioc 

ANOtemiB. BOMBAY-4000** 

TEL: *32-213* *32-3*7* CABLE. VIBRATIONS 


mekasonic 

LOUDSPEAKER 


A wide range of 
high quality gene¬ 
ral purpose Loud 
speakers, Woof¬ 
ers, Tweeters, and 
cross-over net¬ 
work. 


MCXASONtC MMA PVT. ITO. 
237a. ftaah Behar) Avenue, 
Calcutta - TOO Off)' . 

Phone 42-BA7 


Electronics 

Mart 


pmmtlu emeurr boahos a kits 


41 Audio len^l Indicator 4 LEDs 3 <*( 

41 ’ Slerou Audio Level Meter (1C 1405) 10 12 { 

43 Electronic Crossover Network 10 3Qf 

44 Digital Clock Mark-1 (FND 500) 10 32£ 

45 Digital Clock Mark-ll (LED type) 32 40t 

46 Digital Clork Mark-Ill (Flat LbD4cm Display) 20 40C 

47 Small Display lot Clock (Using 7 Flats LEDs) ft 4 t 

48 Universal Timer ( 1 sac to 99 hours) 20 

49 TV booster 6 15C 

50 UHF 1 V Preamp 3 

51 TV Pattern Generator 16 60C 

52 TV Games (4 games) Hu ill your own TV 15 - 

53 Musical Door Boll 6 6 £ 

54 Electronic Horn for Car 5 7 « 

55 Walkman Disco Light 2 3C 

56 1C Disco Light jtar Figure 7 fit 

57 Mosquitto Rcppeiler 3 3 .' 

58 Light Dirnmei 3 7 *; 

59 Musical Door Bell (it> different sounds) 15 14 c 

60 Emergency Light 10 ^ 

61 40W invertor a one 

& I00W invoftoj 

63 150W invertor 12 qqq 

64 Two Station Versnlilp Inlorcom S 

65 Aulomat.c Voltagn Stabler (KIT with relay) 6 HO 

66 Electronic Regulator for Fan S 

67 Digital Combination Lock for Cars 10 

68 Wafer Level Indicator 5 

G9 Battery Eliminator 1 35 

70 Automatic Car 1 heft Alarm 10 

71 Regulated Power Supply 1 5V to 12V 

adjustable g j^O 

72 Burgular Alarm 15 

73 Stereo Balance Indicator 6 75 

74 Microphone Pre-ampliher 8 150 

75 General purpose PCB (available 12 modelg) 12 

76 Battery Charger 10 125 

77 100* 100W Power amp with pre-amp 30 aoo 

78 Signal injector 5 40 

79 Mono to Stereo Convertor 7 iqq 

80 Plain Copper Clad PCB 15- 10cm 10 

NOTE: Price includes supply of circuit Eagrani and compo¬ 
nents layout. For enquiry send stamped envelope end lor VPP 
deHvery 40% advance strictly by MO/DD minimum order exe¬ 
cute by VPP At. 40/- 

TELECTRON INDUSTRIES 

Na S2.0maluNag*r UMSmet. 

Near Paver Houae and End or Seen Kali tMSiSeaec Bll 
Kodamfeattom.Madrea-BOO004 Ph428805 



Alt correepoiidence regarding 
Subscription*, sal** mid odvertiee- 
mmntt concerning 'Electronic! For 
Yon' and editorial warkehoidd be 
tent tot, ' '? 




Dimmer Dot is not Just anothar Variable 
Transformer. Its superior technology of 
Track & Carbon Brush systems would 
classify it as "Bettor of the Best" 


Available m capacities Bom 2A to 
600 Amps., in open or doted, 
manual or motorised forma. 

|Sj=Zl BREEN OUT ELECTRIC CQRPN. 

PqW WZB/2, KBtnNAQM MOUSThULL AafcA 

I W .I rtMMLM-tlOOtS mONS;SS2Str 


Servo Control 
A.C.Synchronous Motor 


* Rotates In either 
direction. 

* Start/atop and 
Rev areal practically 
instantaneous. 

Sr Spaed on 60 HZ 
maine is 60 RPM. 

* Bast suitable for 
aarvo atabillza a. 
Remote, control of 
avuitchaa, Rhaoatats 
and Auto-Variable 
transformers. 


8oUd-atat* 1C baavd electronic control card for 
voltage atebltjeere to keep the output 
±O.B% also available 


UNIQUE SYSTEMS ft CONTROLS PVT. LTD. 

A-92/1, NARAINA INDUSTRIAL. AREA PHASE-1, 
NEW DELHM1002B. PHONE 534308 

























I Eagleman 


The only Heavy Duty 

POWER RELAYS 

THAT HAS SATISFIED 
THE MOST CHOOSY BUYERS 

. St 

WITHSTOOD THE TEST OF 
TIME 


Patent 

Dtsign 

N No 148596 

•EH 



Upto 30 AMPS CONTACTS 
240V/440V AC OR 110V 0C COILS 
Thef are wMmh of cenuccera 


EAGLEMAN ENTERPRISES 

3/1 9 A K »r t * N ii f j j • !m(1 Aip.i 
N rw Di-lh. 1 1001b 


Selected Books Available 

Ask for the latest list 
bom 

EFY Enterprise* Pvt Ltd. 


ATI TNI ION PCB MANUFACTURERS 

GLASS EPOXY 
COPPER CLAD 
PAPER PHENOLIC 
LAMINATES 

Ready Available 

BINIT A TRADING CO. 

20-A Ratilal Mansion 
28/30, Parekh Street 
S V P Road Bombay-4 
lei 359900 and 389959 
Authorised Dealers 
FORMICA INDIA DIVISION 


EOR BEST QUALITY & RELIABILITY IN 
LT/H r TRANSFORMERS 
-TRANSFORMERS FOR 
SPECIAL APPLICATIONS 

S.V.M. ENTERPRISES 

E-147/148 KAMLANAGAR 

DELHI 110007 PHONE 252-3982 


WANTED DEALERS OR STOCKISTS FOR 

TV DEFLECTION COMPONENTS 
AT THE MOMENT WE 
MANUFACTURE EHT 
TRANSFORMER. 

INTERESTED PARTIES MAY PI EASE CONTACT 

TANDON A TANDON 

205 BHOLA NATH NAGAR. SHAHDARA 
DELHI 110032 
TELEGRAM INNOCENT. 
TELEPHONE 201176 



MMtUflOuMR 

BHARAT PHOTON ELECTRONICS 

15 East Guru Angad Nagar 
Patpargani Road Delhi 110092 




(STEAit) 


WIREWOUND RESISTORS \ , I /, 
RHEOSTATS \Ujl $/ 

POTENTIOMETERS 

S MANUFACTURED BY \V' ' 

STEAD ELECTRONIC INDUSTRIES 

17 UA JAWAHAR NAGAR, DELHI-110007 
PHONES: 237810, 2916727, 291B32S GRAM: RHEOSTATS 
Telex: 31 6S9S8 STEO IN 



iy 
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3LACK & WHITE 
TELEVISION JA I 
CHASSIS * Ml 


\ 

For —._ 

★ TV Manufacturers 

★ Hobbyists 

★ Technicians 

A TRON-For Proven 
Performance 


PIMM Contact 

Atron Electronic 
Industries 

62-A, M.G Road. 
Secunderabad-500 003 


ARBOUR PRESSES 

ROUND OR SQUARE RAM 

•01A1 cos ■OftCCO *1*1 iNSIRT|Of» OS 

RCUOVAl 0* O- SrAAIHQt 

MtSTlAi F'Jfi rVAfcAPl 4 AUTO WORE 


i>Mv( s ■*> paw s r»* am 

lOWi *1AS0 ilviR 

arpuu* 

SlA’I k V1T* 4 QiPUPUrr 

•uROOvIfc to ACCOMaaODArt 
various niA wofui p*rc» 

SUf *0 ? 7 3 4 


MECHELEC ENGINEERS 

n il. NAQINOM MASTER sr> 
(MTOOWS STRUT) AOST 90MBAT 400 t.»3 
TLL. 270S35 


TV WATCHING 
IS HARMFUL FOR EYES. 
[SPECIALLY TOGHILDREN’SI 


Protect eyes from glare 
by fixing 



All typas of scroons A TV 
tecossonos available. 


Trad* iooufriat to 


t v* ¥ * J WliLiiJ 


For Quality Guru Magnets 

1 51 cm, 31 cm YOKE Coil 
Magnets (B/W, Colour). 

2. Linearity Coil, Baiun Core. 

3. Line Driver Core. 

4. Permanent Ferrite Magnets. 

Manutacturad by 

Shree Satguru Plastic Ind. 

P O Khanna Nagar 
Bata la Road, AMRITSAR 
Ph 46379, 33223 Cable SALIG 


IF QUALITY IS YOUR PRIME 
CONCERN WE ACCEPT YOU 
AS OUR CUSTOMER. 



AUTOMATIC VOLTAGE STABILISERS 


For total protection of your TV Mafrlgorator. Air condi¬ 
tioner. Water Cooler. Deep Frootor, Photostat Machine 

HINDUSTAN ELECTRONICS 
lt/1. Mm Swiss, Mm IMnak «»i Mm Orihi IlSIlt 
PhOMK 9719640. 9723042 


35, La jpatflaiMarket, Delhi - 


EFY's Back Issues 


Only a few copies of some back 
issues of Electronics For You 
magazine are available. 

Therefore, before ordering please check 
up from us whether the issues 
required by you are in our stock. 
Alternatively, please ask lor the 
list of issues available, before ordering. 

Circulation Deptt. 




mm tom 

to your friend abroad 

Overseas subscription rates for some 
countries are given below for a year: 

AIRMAIL ANNUAL SUBSCRIPTION RATES 


Country 

Australia 

Canada 

France 

Hong Kong 

Japan 

Kenya 

Kuwait 

Newzealand 

Pakistan 

Saudi Arabia 

Singapore 

South Korea 

Sri Lanka 

Sweden 

UAE 

UK 

USA 

West Germany 


In US Dollars 
35 
41 
35 
28 
35 
35 
28 
41 
19 
28 
28 
35 
19 
35 
28 
35 
41 
35 


In Indian Rupees 
410 
490 
410 
330 
410 
410 
330 
490 
220 
330 
330 
410 
220 
410 
330 
410 
490 
410 


If you wish to gift copies of Elec¬ 
tronics For You to someone in any 
other country, please check the 
rates with us. 


ELECTRONICS FOR YOU 

605 ‘Siddhartha', 96 Nehru Place 
New Delhi 110019. 

Please airmail copies of Electronics 
For You for next 12 months to: 


Address 


A sum of US$/Rs.is being 

sent payable to EFY Enterprise* Pvt 
Ltd by Demand Draft/Cheque/Mo¬ 
ney Order/Cash. Official receipt 
acknowledging payment should be 
sent to: 


Name _ 
Address 
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PANEL METERS: 


Ml— »m*W>MQM.1»1WTO«00» 



MMUMCMfM; IOWA ENGINEERING WORKS 

,M-4 Vishal Market Permanand Colony (West) 


CLEAR 

ACRYLIC FRONT. 
MOVING COIL. 
MOVING IRON 
INSTRUMENTS 

PH: 5 
7123560 

Delhi-110009^ 



10MH ±5% 

ALLTRON 



ALLTRON HIGH VOLTAGE 
CARBON COMPOSITION FILM 
RESISTORS. 

FEATURES. Excellent stability low co»t 
Hangs 560K-100 MEG OHM. 

Tolarancaa—10%, 5%, 2%, with aland 
Pulse Voltage* uplo 1500 Volts. 

Manufacturers 

M/S. AL AMEEN COMMERCIAL AND 
INDUSTRIAL CO. LTD. 

23 1. 2nd Floor. lei' 70134,73150 HO 

Crescent Road, 226412 Branch 

Bangalore- 560 001. Telex 0845-0218 ACIC 


Advertising in EFY 
PAYS 

Try it Yourself! 


P01 YI’ROPI Yl\l NYLON BAKtLITt BOBRIN 
KRAY BOBBIN LAMINATION 

LLATHFROID PAPtR SIDE BRACKET_ 

All 1,1 AMPS 


MAK 


Sr 

CORPORATION 


13S372 (OLD). NARAYAN PITH. PUNE - 411 030. PHONE 4448731 


. 

Leading U K Supplier of ICs, Memo¬ 
ries, Semiconductors, Connectors, 
Computer Peripherals, Floppies etc, ol 
well known Brands 
IMPORT your Electronic/Computer 
Components Directly from us and cut 
the middleman 


TRANSFORMERS 


Made to your specification 

•SINGLE PHASE/ 

^ pha<;f 

• STEP UP/DOWN 
•VOLTAGE 

REGULATORS 

• INVERTERS & 

EMERGENCY 
LIGHTING & 

• TRANSFORMER MATERIALS 

Saba Electronic 
Industries 

23, Narasingapuram St., 
Madras 600 002 Ph: 567196 


WES 


Contact RAAT Electronics 

54 St, Pauls Avenue, 
Harrow. Middx HA3 9PS 
Tel (01) 204 7014 
Telex 297761 BTI EQ G 


\ _ / 
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the professionals iSteiiP; 
who are 

making fundamental 
breakthroughs in electronics 




Series is launching a concerted 
programme for the indigenisalion of 
key electronic components. VHF 
electronic tuners are the second of 
its products to sweep over the market 
offering TV manufacturers a high 
technology substitute that is second 
to.none in the world. 

This indigenisation marks a 
breakthrough in manufacturing 
technology, an independent Series 
effort. 

An inherent part of the programme 
is the complete technical assistance 
offered by Scries to make the VHF 
electronic tuner compatible to B & 

W and colour televisions. 


^ series 

Z/ We’ve tiot wha 


And that's something that has nevci 
been available to Indian TV 
ina n ul act ure rs be fore. 


Specifications 


The Series technology 
offer 


Series technology for you 


Manufactured by the latest 
machinery. 

Complete technical assistance 
ottered to make the Series VHF 
Electronic Tuner compatible to 
your B & W and colour television. 

Complete technical assistance to 
make indigenous operating units. 


* CCIR Standard. 

* Power Ciain: Minimum 28 dB 
through all channels. 

* Gain Deviation: 6 dB between all 
channels. 

* Gain Reduction: 40 dBminimum. 

* AGC: Reverse 1 to 8 volts. 

* Noise Figure: Not more than 8 
dB through all channels. 

* Provision for AFT. 

* Provision for Mechanical or PC'B 
Mounting 


For further details write to us: 

Series Audio Systems (P) Ltd. 

I49B, DDA Sheds,Okhla Industrial Area.Phase II.New Delhi-110020 
Tel: 636422 


got what it takes to be the finest. 


DMign Wortabop*-') 
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cA matter of 
blind faith. 

Dhritarashtra, the blind Kaurav King, could see 
the battle of Kurukshefra through the eyes of 
Sanjay who had absolute faith in the powers 
of Lord Krishna. You too can put your trust in 
Konark TV to bring the latest information from all 
over the world. Konark TV is the eyes and ears in 
which you can have blind faith. 

Konark Television sets are unmatched in 
performance with perfect colour, clarity and sound. 
This excellence is a result of: 

• Intensive and continuous research 

• Use of reliable components, fully tested 

• Sophisticated circuits 

• Modem manufacturing process with the 
strictest quality control. 




Tha Imana nf nualltv 















Digital Switch City... 

From Thumbwheels to DIPb 


EECO is your major source for digital switches 
We've been providing standard and custom front 
panel and PCB-mounted switches for over two 
decades 


EECO has also applied expertise to high density 
circuits This resulted in our STRIPSWITCH MINI 
DIP and MICRO DIP switch lines These 
miniature, PCB switches are the most effective 


EECO's first line of switches was the reliable thumb¬ 
wheels the most comprehensive line of quality 
switches anywhere A recent addition is the 70d0 
series which meets the standards of MIL S-22710/15 


ways of entering digital values, choosing logic 
levels or setting memory addresses 
Call EECO or our nearest Distributor/Agent for 
information 



EECO Ltd Trafalgar Way Bar Hill 

Cambridge CBS 8SQ England 

Tel Craft* Hill <09541 80257 Tela* 817303 

* MJtMIdwrv of f FLO Inc USA 


Agent for India 

bchbee Corporation, Kamer Building 
38, Cawasii Patel Street, 

Bombay 400 001 India 
Tel 2043489 / 2048341 
Telex 0115479 
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MEASUREMENTS 
MADE EASY 


Are you frustrated by 
tedious bridge balancing? 




| jp y. w, ' • J+m H « , 

* tg- 


VLCR7 SAVES YOU FROM AGONY OF BRIDGES 
Measurement of INDUCTANCE CAPACITANCE, RESISTANCE are 

greatly simplified. No balancing. No adjustments. VLCR7 gives digital 
reading of value and its loss factor simultaneously. 

VLCR7 is the only instrument in India covering the widest ranges of 
0.1 pf/uH/m ohm (ie 0.0001 ohm.) to 20,000 uf/2000H/20 M ohm. 



DIGITAL FREQUENCY COUNTER VDC 18 

Smallest size 
ever made in INDIA 

Battery cum mains operated . range 30MHz 


VASAVI ELECTRONICS 


(iMai krtii ni < iiv im< >n) 

’ 5 v l Aikanm Made Centre. Raniqunj 
St CUSDI kSBAD 500 003. 


ph: 70993 
ami: Vkl.SCOPL 
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APPOINTMENTS 


MAY 1986 


Hindustan 
Brown Boveri 

require 


BBC 

BROWN BOVERI 


Electronics Personnel 

for its Electronics Division at Bombay, 
manufacturing professional electronic 
equipments including PLCC, microprocessor 
based telemetering equipment, RTUs and 
Transducers, 

The Company has launched a substantial 
expansion programme in the electronics field 
and is establishing another electronics factory 
near Mysore, which will manufacture SMPS, 
MODEMS, EPABX, FACSIMILE etc. The 
Company is looking for the following 
personnel: 

Sales Manager (Bombay) 

The job involves total responsibility for the sale 
of products of the Division at Bombay and 
meeting the invoiced turnover and order 
booking budgets. The candidate should be a 
graduate/post graduate in Electronics with 
around 15 years ’ experience in sales/ 
marketing of similar products. We are looking 
for a person who has a flair for establishing 
effective contacts in the market and leading a 
team of sales executives. 

Technical Manager 

(Bombay) 

The incumbent will be responsible for the 
development of new products and their 
successful commercialisation. He will also 
ensure cost reduction, indigenisation and 
oversee testing of the products. The candidate 
should be a graduate/post graduate in 
Electronics, with relevant experience of around 
15 years. The person should be interested in 
keeping himself abreast of technology and the 
technical training of engineers. 

Product Managers 

(Mysore) 

The persons will take total responsibility of one ■ 
or more products of the Mysore unit. The job 
content will include design, development as 
well as technical marketing. The candidates 
should be graduates in Electronics with around 


6 to 8 years' experience, out of which about 
two years should preferably be in handling 
SMPS, MODEMS, EPABX, FACSIMILE etc. 

Senior Engineers 

Quality Assurance 
(Bombay/Mysore) 

The incumbents will participate in control and 
monitoring of quality assurance procedures as 
well as inspection of drawings, tools and 
manufacturing processes. They will also be 
responsible for the analysis of failure reports. 
The candidates should be graduates in 
Electronics with around 10 years' experience 
in a similar field. 

Development Engineers 

(Bombay/Mysore) 

The job involves design and development of 
microprocessor based systems. 
Responsibilities will include digital circuit 
design, design evaluation and system text The 
candidates should be graduates in Electronics 
or Computer Science with around 5 years 
relevant experience 

Senior Engineer 
Industrial Engineering 
(Bombay) 

The job involves planning and implementation 
of engineering and other facilities, industrial 
engineering and maintenance of the machines 
etc. The candidate should be a graduate in 
Mechanical or Electrical Engineering with 
around 10 years’ relevant experience. 

The Company offers an attractive remuneration 
package and excellent opportunities for career 
growth. Salary and perks shall be 
commensurate with the position and 
experience. Candidates having good track 
records may apply within 15 days, giving full 
details regarding qualifications, experience, 
age, salary drawn, mentioning clearly the post 
applied for on the envelope, to: 


The General Manager-Corporate Personnel 
Hindustan Brown Boveri Ltd., 

POM Box No. 284, 

Baroda 390001. 
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We are makers of Krishnonics Brand 
Electronics and Electrolytic Capacitors. 
We have following vacancies in our 
organisation. 


1. CHIEF MARKETING EXECUTIVE 

He should be 35 to 40 years of 
age with 10 years experience in 
marketing. He will have to super¬ 
vise a team of Sales Executives 
and reporting Managing Director 
directly. Those who are getting 
remuneration less than 
Rs. 2,500/- per month need not 
apply. 


Wire Wound 

Potentiometer 


“ ■ 'i V'. ■■ 



Sole Distributor 

G S 6ioc.tronics 
M >:• '.mi Road Laip.it Hai Market Delhi i; 


2. PURCHASE MANAGER 

He will co-ordinate with Stores & 
Purchase of various industrial 
items. Person must have expe¬ 
rience with atleast 3 to 4 years in 
similar position with knowledge 
of import procedures. 

Those interested in a career with us may 
apply within 10 days giving detailed 
bio-data alongwith present and expected 
remuneration to.- 


The Managing Director 

Krishnonics (P) Ltd., 

40 Gujarat Vepari Mahamandal Vasahat Ltd., 
Odhav, Ahmedabad 382410 



/ INVERTER MODULES 
FOR FLUORESCENT LIGHTS 




Applications : Emergency Lights, Electronic 

Lanterns, Buses, Caravans, etc., 
Range : 6VDC - 4, 6, 10 & 20W 

12VDC - 4. 6, 10, 20 & 40W 
24V DC - 20W 

Also : Inverter-Charger combined 

systems for Emergency Lights 
& Lanterns with Lead-Acid, Gel 
or Ni-Cd battery operation. 

Manufactured by: 

Shiv Shakti Electronics (P) Ltd 

P-274, Flatted Factories Complex, Okhla Industrial Estate 
New Delhi-110020 (Ph: 632023 








National 

Professional Electronics 
Equipment from 
Matsushita Electric, Japan 



A-3 Type Digital Plotter VP-6802A Logit Analyzer VP-3662A 

450 mni/sei (IBinch/ser) I ligh speed, 8-color 100MHz, 48CH, 1 Kbit/CH, 

Graphics, Intelligent Software. 1 fe-bit/8-bit mnemonic displays 



Send enquiries against your Import Licence and write for details to Local Representatives. 



Associated Electrical Agencies 

(International Marketing Division) 

7/9, Ansari Road, Daryaganj, New Delhi-110 002 
Tel : 276142, 277967, Telex : 031-62418INLD IN 
Grams : NIPOBATERY 

























































COST EFFECTIVE 



EPROM EMULATOR 


FOR MICRO PROCESSOR INDUSTRIES 


AVOID EPHOM PROGRAMMING DURING SOFTWARE 
DEVELOPMENT AND PROTO TYPE TESTING. 

CUT DESIGN TIME! 


HANDY, EASY TO USE AT SITE 

□ EMULATES & PROGRAMS: 2716, 2732, 2816 

□ EDITING WITH ‘INSERT 1 ‘DELETE 1 

□ CASSETTE INTERFACE 

□ USER FRIENDLY KEYBOARD & DISPLAY 

□ BATTERY BACKUP 

□ EXHAUSTIVE OPERATING MANUAL 


ALSO AVAILABLE FOR 8K.16K32K 

• > * 



769/7 ARUNODAYA, DECCAN GYMKHANA PUNE-411 004 
L PHONE : 55821 



Quality at no extra cost! 

BARRIER TERMINAL 
BLOCKS 


BT-10 



Rigid, open type connector 
with breakdown voltage 

of 2 KV and current 
rating of 10 A at 
260 V AC. 


Suited for 
applications in 
Electric control and 
Switchgear Panels and 
electronic equipment such as 
power supply units. 
Available upto 22 ways with various terminations. 


da## 

ASIA ELECTRIC COMPANY 

Katara Mansion, 132A, Dr. Annie Besant Road, Worli, 
Bombay-400 018. Ph: 493-9544/45, 493-5565. 

Tlx: 11 -75217. Grams: FARADS. 

REPS, at Calcutta (Ph: 440082)-N. Delhi 5722876) 
Madras (844676)-Bangalore (603435/607117) 
Hyderabad (75419)-Baroda552181)-Ahmedabad (413129) 
Poona (23821)-Coimbatore (25053)-Cochin (37593) 
-Indore (33192)Goa-Bhopal-Nasik, etc. 


BT/l 


HlrLS 


Ol 


TV SIGNAL BOOSTERS & 
VOLTAGE STABILISERS 

FOR TV, VCR, REFRIGERATORS, AIR-CONDITIONERS 


AUTOMATIC STABILISERS! 


ELECTRONIC INSTRUMENTS & CONTROLS 

4319/3, Ansan Road, Daryaganj, New Delhi-110002 
Phones: 279663, 274928 


Authorised Stockists. 

(DELHI): Q.C.G. Electronics. L. Hat Market: Anand Motor Co.. L Rai MM. 
(JHANSi) Jain Agencies. Seder Barer. (RANCHI): Raj Treding Co.. Hetie 
Station Road. (SILi lURI): Elincon (Sates) Corporation. Hill Cart Road 
(HAJAHttUftOMY): Multard Electronic*, T. Nagar 


FOR TV a VCR BOTH 





Please Note 

EFY’s Telegraphic Address: 

F0RUMAG’ 

EFY patrons can now send their urgent 
messages telegraphically addressed to us 
simply as: 

‘F0RUMAG New Delhi’ 

The Indian Posts & Telegraphs Depart¬ 
ment has permitted us to use the above- 
mentioned abbreviated address for all 
telegraphic messages. 

—EFY Enterprises Pvt Ltd 
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Selectivity of quality Parts today means increased 
sales tomorrow 


Murata Japan offers quality components for Colour Television, B/W Television, 
Mechanical/Electronic Tuners, Key Telephone and VCR. 


The application of rigid tests and spot 
checks that ensure quality control are 
standard procedures at Murata. Highly 
automated machines and processing 
techniques, lead to volume production 
at Murata. That is how Murata otters 
you quality components, that too at 
competitive price for. 

Colour Television 

• VHF-UHF Electronic Tuner Part No. 
TUMUF4EC-703 

• EHT Transformer with integrated 
high voltage focus and screen 
adjusting potentiometer Part No. 
MSH1FCF 

• SAW Filter Part No. SAF3B.9MVB70Z 

• Ceramic Filter Part No. SFE5.5MB 

• Ceramic Trap Part No. TPS5.5MB 

• Ceramic Discriminator Part No. 
CDA5.5MD3 


• Posistor for degausing Part No. PTH 
BG 180M290 

• High Voltage Focus and Screen 
Adjusting Potentiometer Part No. 
MHF 002-63B 

Black ft White Television 

• EHT 

• VHF Electronic Tuner 

• SAW & Ceramic Filters 

• 15KV & 20KV Fast turn-on rectifiers 

Mechenical/Electronlc Tuner 

• Miniature Ceramic Capacitors 

• Feed Thru Capacitors 

Key Telephone 

• Piezo Ringer 

• Ceralock Filter 

• Piezo Speaker 


Video Cassette Recorder 

• AC Line Filter i 

• EMI Suppression Filter 

• Tuner 

• Capacitor/Resistor Networxs 

• Piezo Electric Sensor 

Majority of above components are 
allowed for import under Open General 
Licence (per appendix 6 list 8 Part 1) 
Custom duty is @ 50 percent ad val¬ 
orem per custom notice No 36/85 
dated 28.2.1985 

As Indian agents ot Murata Mfg. Co. 
Ltd., Japan, we can immediately 
quote you competitive price and 
reasonable delivery for above compo¬ 
nents. Why not to contact us today ? 


ujJRaia 


Thai* is no equal 




Inde Associates 
202, Vikram Tower 
Rajendra Place 
New Delhi 110 008 
Phone: 5719087,5714178 
telex: 031 -62126 A8 INDE IN 


Inde Associates 

16 Rest House Crescent 

Bangalore 560 001 

Phone. 579289 

Telex: 0845-8084 AB INDE IN 

(covers southern India) 


KAVERi 






NOW AVAILABLE 



AN INTRO¬ 
DUCTION 
TO MICRO¬ 
PROCESSORS 

FROM CHIPS TO 
SYSTEMS 

By Rodnay Zaks 


f Prlce?\ 
I Rs 52/- 1 
\576 Pages# 


Aro you inlngued by the mystery and power of microprocessors? This 
beautifully illustrated edition of a SYBEX bestseller takes you on a fast- 
pacnd adventure through the fundamental concepts and inner workings of a 
microcomputer Ail aspoctso! microprocessors and related components are 
described in easy-to-understand terms internal operation, memories, peri¬ 
pheral chips, system interconnect, microprocessor applications, prooram- 
mmy, inter facing and system development 
This book is written tor cveiyone who wonts to understand how a micro¬ 
processor operates and how a complete system is assembled from chips In 
particular, it is an important resource lor students, scientists, and engineers, 
ns well as the nontechnical reader, Surprisingly, no preliimnaiy knowledge 
ot computer 01 microprocessor technology is needed to understand this 
book The concepts aie carefully defined, each in turn, and the next is 
presented in a simple and proqiessive way 
Ttie information presented is applicable to any microprocessor although 
many specific examples are given You aro introduced to concepts and 
design principles common to all microprocessors You are given the stand • 
ard rules ot design and shown how they apply to various microprocessors 
You aro shown both the differences between various microprocessors and 
the advantages and disadvantages ot specific microprocessors 
This book is 01 gamsed to introduce you quickly and effectively to the inner 
workings of a miciopiocessor It will help you understand how a micropro¬ 
cessor works, even it you have had no prior experience with electronics 
Its chapter provides you the basic definition to understand microproces¬ 
sor, takes you inside Ine microprocessors, examines the other components 
that make up a complete system from the memory chips, advantages and 
disadvantages of the various microprocessors available, how to put together 
a system easily and rapidly, main application areas for microprocessor 
connecting the system to the outside world and programming it (Interfacing 
techniques, microprocessor programming assembly and high-level pro¬ 
gramming), techniques necessary tor connecting the main input/output 
devices ana peripherals, basic definition and techniques for programming 
microprocessor, resources available in assembly language and survey hign 
level language tools available for efficiently developing a system and also 
forecasts future developments 

Microprocessor technology has beocme an essentia! component of the 
industrial world today It is the author's contention that it is possible to learn 
about microprocessors in a short time 
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CHAPTERS: fundamental Concepts Internal operation of a Micropro¬ 
cessor System Components. Comparative Microprocessor Evalua¬ 
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e A comprehensive guide to operating power sources used in applications 
trom TV sets to computers 

• Technical data and operating techniques from a wide range of sources 
collected into one convenient handbook 

• Shows how integrated circuit technology has simplified the design of 
switching type power supplies to make them more affordable as well as 
more efficient 

• Contains the details and depth required by the professional, the basic 
explanations and advice needed by hobbyists 

Here, one easy-to-use volume is the most complete and up-to-date infor¬ 
mation available on switching regulators and power supplies Written and 
compiled by an author who is one of the most knowledgeable and respected 
authorities in trie field, this Is an essential fool for radio amateurs, electronics 
experiments, and computer hobbyists.. as well as tor electronics 

technicians and engineers 

Nowhere else can you find such a wide range of related technical data and 
practical applications of electronic equipment operating power. Whether 
you are building a homebrew ratbo transmitter, adding hardware capabili¬ 
ties to your computer, or are involved in state-ol-the-art electronic design, 
you can count on finding exactly the advice and information you need. Plus, 
you will get hands-on-experience working in inverter, converter, and power 
supply circuitry with the wealth of circuit diagrams (many with parts lists) 
included here 

With such a large portion of today's electronic equipment deriving their 
operating power from regulated supplies using inverters and converters— 
TV sets, radio transmitters, computers, electronic ovens, and more—you 
owe it to yourself to stay in step with all the latest developments. This 
exceptional guide-book gives you both technical data and practical applica¬ 
tions in one power-packed volume 

-CONTENTS- 
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Type Power Supplies. Noise Considerations. Switching AC Voltages. 
Switching DC Voltages. Passive Switching Components. Semicon¬ 
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Cable Television 


04 Cable television is becoming increasingly popular 
as a means of entertainment, even in areas served 


by the normal TV transmissions. The manifold desirable 
features offered by cablecasting', even at extra cost to 
the viewers, make it a more attractive alternative. The 
various aspects of cable television are highlighted in 
this article. 
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The power supplies of electronic gadgets using 
LSI and VLSI state-of-the-art have to be small 


enough to be portable without being bulky, yet powerful 
enough to operate the device adequately. This article 
describes such portable power sources required 
specially for the miniature electronic devices. 

—A. V. Jacob 
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7® Here is an audio project which will be welcomed 
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concerts where the area which the amplifier must cover 
is large. — C. San/ay 
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Your right connection for 
solder and solderless connections 

The Cooper Group, Germany offers 
reliable Soldering, Desoldering and Wire-Wrap tools. 



Gardner-Denver Wire Wrap tools are 
designed (or (ugh density solderless 
interconnections as per international 
standards DIN 41011, IEC 352, MIL 
STL) 1130 Range includes 

. 14 YB2 Series heavy duly, mams 
operated wire wrap tools for 
production usage 

• 14 G1 Series light weight, mains 
operated wire-wrap fools (or 
nuniwrap application 

• 14 R2 Series battery powered, wire- 
wrap tools (or field repair 

• 34 AWG pneumatic wire-wrap tool 
for high density interconnections 

• 14 YM1 Series pneumatic wire-wrap 
tools fot I lorizontai wrapping 

• 14 YPISeries air powered tools for 
continuous high production use 


Weller WECP-20 temperature- 
controlled Soldering Station is for safe 
soldering of highly sensitive electronic 
components and quality assembly of 
PCB’s. 

Weller LC2002 Soldering Station is 
meant for ultra sensitive soldering jobs 
in research and development work 
which demand continuous monitoring 
of working temperature digitally. 

Weller WMCP - EC miniature 
soldering Station is tor micro¬ 
electronics jobs 

Weller AG 700 hot air station is for 
soldering of flat packs, to wire wrap 
posts, and shrinking of insulating 
tubes. 

Weller Heat-a Print station is for 
soldering and desoldering of hybrid 
circuits. 


Weller DS701 Desoldermg and 
Soldering Station is designed for 
soldering and desoldenng of sensitive 
MOSFET IC’s without risk of 
damaging them. 

Weller VP 801 EC Desoldering Station 
has built in vacuum pump Nine 
different desoldering nuzzles handle all 
types of desoldering jobs including 
desoldenng of flat pack (two sided) 
IC’s and quad packs (four-sided) IC's. 

Soldering, Desoldenng and Wire- 
Wrap Tools are allowed on Open 
General Licence per current 
import policy. Custom duty is 
levied <® 20 percent ad valorem. 

Get in touch with us today to buy 
best Soldering, Desoldering and 
Wire-Wrap tools. 
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Programmable Volume Control 

The ‘Programmable Volume Control' circuit 
in November issue is alright, but the same 
effect can be achieved by using a 10-way 
thumbwheel switch in place of the BCD type 
The thumbwheel switch can take the place of 
the transistor switches directly. This will elim¬ 
inate 1C 7442, ten transistors, one zener 
diode, 15 resistors, a PCB and a number of 
interconnecting wires. 

P. MARATHEY 
Bombay 

u 'Programmable Volume Control' is really a 
very interesting idea, but it has the following 
limitations- 

(a) Thumbwheel switch is required to con¬ 
trol the volume; 

(b) It has to memorise the truth table, 

(c) We cannot see the visual indication of 
the volume; and 

(d) 5V regulated power supply is required 

These problems can be solved with an addi¬ 
tional facility such as a mute switch or we can 
say fast set to 'O' volume. Only two push-to-on 
type switches are required (as shown in Fig.) 


high output impedance. 

Also, I object strongly to the use of npri 
bipolar transistors as the switching elements 
The audio signal at the collectors of T 1 to T10 
would be an AC signal However, an npn tran¬ 
sistor would conduct only when the collector 
is at a positive voltage with respect to the 
emitter. This means that the positive half 
cycles of the audio signal would be attenu¬ 
ated while the negative half cycles would he 
passed on unattenuated, thus resulting in 
severe distortion of the output signal Even 
when the collector is positive, a transistor 
needs saturation voltage ol several tens of 
millivolts before any significant conduction 
begins. This also rneansanon-linoai attenua¬ 
tion of the input signal A linear characteristic 
is only possible through an FET, although it is 
considerably more expensive than an npn 
transistor 

I also fail to understand now a value of 47k 
could be used for R11 with a supply voltage of 
9V. The current through the 47k resistor 
would be insufficient to bias the zenor diode, 
let alone the circuit R11 may be changed to 



$2 
PUSH¬ 
TO-ON| 
MUTE 



to control the volume. 

We can mount the programmable volume 
control on front panel with visual indication 

A.S. BAJWA 
Kapurthala 

rj I am sorry to mention that the standard of 
f FY has come down mainly due to the publi¬ 
cation of half-baked circuits like this one. 

The input to the amplifier is directly taken 
,r om the output of the preamplifier. If the out¬ 
put of the preamplifier has a sufficiently low 
output impedance, the signal would hardly 
pet attenuated since the circuit effectively 
comes only in parallel to the preamplifier’s 
output. The circuit would work only with a low 
guality preamplifier which has a relatively 


270 ohms to keep the zener current at a reaso¬ 
nable level. 

R. SHANKAR 
Madras 

The author, Mr Bldyut Chakraborty, replies: 

The method described by J.P. Marathey will 
surely perform the same function but the dis¬ 
advantage of using a 10-way switch alone is 
that it produces switching noise. Thus audi¬ 
ble noise will be generated front the speaker 
while changing switch positions. 

Mr A S Bajwa has indeed suggested a good 
modification to my circuit idea. Now one can 
easily mstal it inside a radio, TV, cassette 
recorder, amplifier or any other audio equip¬ 
ment. However, the circuit described by me is 
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easy to interface with a microcomputer kit. 

I am grateful to Mr R. Shankar for his keen 
observation of my cucuit idea. At the same 
time l disregard the charge that the standard 
of EFY has come down due to publication of 
the circuit The circuit has surely got some 
novelty value and this type of circuit has 
rarely appeared in EFY. Moreover, the circuit 
has inspired several people to think of lew 
circuit ideas. 

In the original circuit diagram sent by rne, 
there was a resistance in series with the input 
coupling capacitor which has been omitted in 
the published circuit Had this resistance 
been in the circuit, the first pioblem pointed 
out by Mr R ShBnkar could have been 
avoided 

Again, the value ot R11 has been wrongly 
published in the text as 47 kilohms, in the 
original manuscript, its value was 47 ohms 

Rogardmg Mr Shankar s second problem. 1 
would say that the output of the circuit is 
assumed to be directly coupled with the 
amplifier's inpul stage and from there the cir¬ 
cuit derives DC voltage to keep the- transistors 
iri the operating state throughout an AC sig¬ 
nal But it one wishes to use a coupling capa¬ 
citor at the output, one must provide a separ 
ate biasing circuit to keep the collector 
voltage of the transistors reasonably above 
ground 

Since transistors have been used as switch 
ing elements in the circuit, there always exists 
the problem ol non-linearity, but that is hatdly 
audible One may use FET switches to get rid 
of this problem but the circuit will surely 
become costliei 


Correct Your Hourly Chime 

I am regular reader of EFY magazine since 
1980 Recently I have added the hourly chime 
circuit, which was published in May 1985 
issue, to my digital clock 

there is one serious mistake in the PCB 
layout. Pin number 4 of 1C 7404 is wrongly 
connected to pin number 8 of the same 1C, 
which is the output of the unused inverter 
gate, and which is always in 0 state since its 
input is open. After disconnecting this wrong 
connection the circuit started working 
satisfactorily.. 

T.K Thiyagarajan 
Bombay 


Electronic Auto Dipper 

Mr Hindocha’s circuit in Sept. '85 issue works 
beautifully, but only after the following modi¬ 
fications m the lamp circuit. 

The power supply should be fed into the 
moving contact of the relay. The N/C contact 
should then be connected with the main beam 
filament of the N/O contact with the dipper 
beam filament of each head lamp In Mr Hm- 
docha's circuit there would be no power 
supply available to lamp LI when the relay is 
energised to make the N/O contact. 
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[ he circuit also operates without the power 
transistor 2N3055 (a saying) The LDR can be 
mounted on a small bracket screwed 10 the 
right head lamp s mounting screw after wrap¬ 
ping the LDR neatly in a single layer of poly¬ 
thene sheet 

Maj G MATHUR 
Darieeling 

Excise on Digital Multimeters 

Due to the tough competition with imported 
digital multimeters (DMMs) available in the 
market at throwaway prices, the position of 
indigenous manufacturers of hand-held 
DMMs has become pitiable 
But how are the imported DMMs offered 
openly by the dealers? Are they smuggled 9 
Does the import policy permit their import 
and sale in open market 9 Our understanding 


of the import policy is that it is not possible 
legally 

We have informed and approached all 
government bodies regarding this matter but 
did not find any encouraging response As far 
as the Directorate of Revenue Intelligence is 
concerned, this case seems to be very small 
for thorn. Similarly the customs people say 
that they can help us only if we give them 
information about the goods arrival 

So, the indigenous manufacturer finds him¬ 
self in an embarrassing situation should he 
continue his manufacturing activities or ter¬ 
minate the services of his employees and start 


smuggling? 

We suggest abolition of excise duty on 
DMMs valued up to Rs 1550 (as the smuggled 
DMMs do not attract excise or customs duty). 
Even if the sales of foreign DMMsareclaimed 
to be legal, the duty and CVD might have been 
charged on a rock-bottom, under-invoiced 
value only. Whereas the Indian manufacturer 
imports components by paying full customs 
duty and CVD. The indigenous components 
and raw materials also attract excise duty. 

PLA ELECTRO APPLIANCES PVT LTD 

Bombay 


now you can have 
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nversum cores iu 
all the efficiency and reliability your SMPS needs 



Murugappa Electronics Ltd\ 
offers you high quality soft ferrite cores\ 
manufactured by Hilversum Electronics^ 

- a name to reckon with 


The selection of appropriate cores 
plays a crucial role in transformer/ 
choke design -• and Hilversum offers 
the solution. 

Features like never before: 

• High grade imported raw material 

• Sintered in controlled nitrogen 
atmosphere 

e Low loss factor 

• Wide range of permeabilities 
e Choice of specific AL Values. 

M anufa ctured by: 

|jgf HILVERSUM ELECTRONICS 

Sropi Bundy Tubing of India Ltd. Madras. 


Areas of Application: 

e Power & Pulse transformers 
e Invertors & DC convertors 
e Filter Chokes & SMPS 

• CTV’s 

• Computers & Terminals 

e Transducers —and the areas 
of application are endless. 

Our enpineere’ application asaie- 
tanea helps anhanoa your products 1 
performance. 
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BrnnobM* Bangalore-Tel Noe.601278/603742 n Bombay - Tel No.318000 Telex 11 -2237 PARY IN 

• Calcutta - Tel Nob 449932/33 Telex 21-7B68 AJAX IN • New Delhi - Tel No.6434274 

• Secunderabad Tel No.70151 Telex 155B-205 PARY IN • Allahabad - Tel N.. 55134 
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Entire bin assembly Optical guide 
can be covers work area 

conveniently taken of 400mm x 400 mm 
to the stores 


The Trans-O-Mat semi-automatic 
component insertion system is 
designed to achieve error-free 
component insertion of P.C. 
Boards, with a high production 
rate and yet a low capital 
investment. The system 
incorporates light guided insertion 
with electronically controlled bin 
movement. 

• Space efficient design 

• Multicomponent insertion 
facility 

• Polarity identification 

• Multiboard handling capability 

• Optimum assembly speeds 

• Minimum capital outlay 


For more information, 
Please contact: 



TRANS 

MARKETING 

PRIVATE 

LIMITED 


Head office 
Sterling Centre. 

16/2, Dr. Anni Besant Road, 
Bombay 400 018. 

Tel 4938585 Telex: 011-73724 


Branch Office: 

59, Millers Road, 

Benson Town, 

Bangalore 560 046. TEL. 564389 
Telex No 0845-641 
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Price hike of CTVs 

In the central budget proposals for 1986- 
87. the excise duty on colour television 
(CTV) receivers of screen size exceed¬ 
ing 36cm has been increased by Rs 600. 

A quick survey of prices made thereaf¬ 
ter indicates that the prices of some CTV 
sets have gone up approximately by Rs 
660 to Rs 700 in Delhi. The rates of sales 
tax and other local taxes differ from-state 
to state. The increase in market prices in 
different states would broadly vary 
accordingly. 

There has been no increase in the 
excise duty on B&W TV sets of screen 
size exceeding 36cm Also, the B&W TV 
sets of screen size not exceeding 36cm 
continue to be exempt fiom excise 
duty—except for the additional excise 
duty of Rs 100, levied on all TV sets, in 
lieu of the abolition of the annual licence 
fee for TV broadcast reception. 

Manufacture of indigenous 
TV sets 

Thirteen units in the public, sector and 
190 units in the private sector have 
reported manufacture of TV sets. Their 
annual production, during 1985, was 
237,000 and 2.223 million sets 
respectively. 

Eleven units in the public sector and 
78 units in the private sector have 
reported manufacture of CTV sets. Their 
annual production, during 1985, was 
119,000 and 541,000 sets respectively. 

The colour TV policy announced by 
the government on February 25, 1983 
stipulated that all sectors of the industry 
except foreign equity companies could 
participate in the manufacture of CTVs. 
Subsequently, companies with foreign 
equity not exceeding 40 per cent were 
also allowed to participate in this indus¬ 
try subject to certain conditions. 

The government had received repre¬ 
sentations from TV manufacturers 
against the entry of multinationals and 
foreign equity holding companies in this 
industry. The current policy expects to 
take better care of consumer interesl 
through improvement in quality and 
technology and should not affect the 
industry since the demand for TV receiv¬ 
ers is increasing. 
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Production of watches 
on the rise 

A total of 270,722 electronic watches 
were produced in India during the year 
1985, with HMT, Bangalore accounting 
for nearly two-thirds of the total 
production. 

HMT and Allwyn, Hyderabad, 
accounted for a major chunk ol the out¬ 
put producing 163,000 and 94,002 
watches respectively There are only 
three other companies making elec¬ 
tronic watches in India They are Elec¬ 
tronics Corporation of Tamilnadu, 
Keltrort Crystals Ltd, Cannanore, and 
RIICO, Ajmer 

The Semiconductor Complex Ltd 
(SCL) has also been allowed to manu¬ 
facture and sell low-fcost DEW (digital 
electronic watch) modules to DEW 
assemblers, both in the state public sec¬ 
tor and small-scale unitsasa measure for 
promoting the electronic watch indus¬ 
try. Small-scale units may also be per¬ 
mitted to sell low-cost DEWs or other 
DEW module-based products directly in 
the market. II the demand outstrips the 
capacity of SCL, a second unit in the 
private sector will be permitted to manu¬ 
facture tiiese modules. 

Licensing for VCRs and 
microwave ovens 

In 1985, the government had invited 
composite applications for the indigen¬ 
ous manufacture of VCRs/VCPs and 
microwave ovens by January 24, 1986.1 n 
response, 65 applications have been 
received for the manufacture of 
VCRs/VCPs and 44 for the manufacture 
of microwave ovens. The applications 
are at present being scrutinised by an 
inter-departmental task force 

The government proposes to issue 
industrial licences for the manufacture 
of VCRs and microwave ovens only to 
such companies as are prepared to com¬ 
mit sizeable investments for suitable ver¬ 
tical integration, with an accelerated 
phased manufacturing programme; and 
which have the requisite in-built capac¬ 
ity to keep pace with the changing 
technology. 

The projected demand for VCRs in 
1989-90 is estimated at 500,000 systems 
and for microwave ovens it is estimated 
at 30,000. The demand, expected to be 
met indigenously, will affect considera¬ 
ble foreign exchange savings. 


Satellite uplink at Bangalore 

The Seventh Plan of Doordarshan 
includes provision of a satellite uplink at 
Bangalore to relay its programmes by all 
transmitters in Karnataka 

Giving this information in the Lok 
Sabha, Mr V N Gadgil. minister of state 
for Information and Broadcasting, said 
that this mode of linkage would depend 
on the availability of additional satellite 
capability 

Electronic telex facilities 
to be expanded 

The Department of Telecommunica¬ 
tions has prepared a plan to provide 
more electionic telex exchanges in the 
major cities of the country during the 
Seventh five-year Plan period 

The existing capacity of the electronic 
telex exchanges at Bombay and New 
Delhi will be expanded by 7000 and 4000 
lines icspectively Calcutta and Madras 
telex exchanges would also be 
expanded by another 2500 and 1200 
lines respectively 

1 he present electromechanical tele." 
exchanges at Ahrriedabad, Bangalore, 
Hyderabad and Ernakulam would be 
expanded with electronic telex equip¬ 
ment by 2000, 2700, 2000 and 1750 lines 
respectively Similarly, the telex 
exchanges at Jaipur, Guwahati, Baroda 
and Chandigarh will also be expanded 
by 1050, 500, 700 and 700 lines respec¬ 
tively, while Lucknow and Pune telex 
exchanges will get another 500 and 1000 
lines 

Electronic telex exenanges have been 
provided at Bombay, Delhi, Calcutta and 
Madras. These exchanges are planned 
to be expanded as and when the need 
arises. Similar electronic telex 
exchanges are proposed to be provided 
at Ahmedabad, Bangalore, Hyderabad, 
Ernakulam, Jaipur, Guwahati, Baroda, 
Chandigarh, Lucknow and Pune. 

Digital exchanges to be 
commissioned 

Fifty-one digital exchanges are pro¬ 
posed to be commissioned during the 
year 1986-87 by the Department of 
T elecommunications. 

These exchanges are likely to be set 
up in the cities of Agra, Armoor, Ambi- 
kapur, Alipurdwar, Bombay, Bajpe, 
Betul, Balaghat, Bilaspur, Baripada, Cal- 
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cutta, Chhaturpur, Delhi, Datia, Dhar, 
Dhenkanal. Dungarpur, Dhatav, Guna, 
Gazipur, Hamirpur, Kothagudem, 
Kodmar, Kalpatta, Kulu, Keonjhar, Luck¬ 
now, Madhubani, Mannar, Manmed, 
Naharlagon, Pune, Purnea, Ramachan- 
derapuram, Shajapur, Shivpuri, Sultan- 
pur, Samthia, S L. Puram, Trichy, Una 
and Yelwal, 

Apart from these cities, Ahmedabad, 
Amritsar, Bangalore, Bhopal and Baroda 
are among the 74 other cities which are 
expected to enter the digital era by the 
end of the Seventh five-year Plan period. 


TV transmitters for UP 

The establishment of one high-power 
(lOkW), eight low power (100W) and 
seven very low power (2x10W) TV trans¬ 
mitters in Uttar Pradesh has been in¬ 
cluded in the Seventh Plan of Door- 
darshan 

The implementation of these schemes 
would depend on the actual year-wise 
allocation of resources. Under these 
schemes, TV service is expected to be 
available to about 91 per cent of the rural 
population of the state. Further expan¬ 
sion of TV service will be carried out in 
phases, depending on the availability of 
resources for this purpose during future 
plans. 

All the 56 districts in the state are 
expected to be covered by TV service, 
either wholly or partially by these 
schemes. 

Knowhow offered by ISRO 

The Space Applications Centre of ISRO 
offers technical knowhow .and consul¬ 
tancy services to interested electronics 
companies for the production of various 
satellite communication equipment. 

The technical knowhow is offered for 
TVRO terminals, low-cost satellite com¬ 
munication terminals, low-noise amplifi¬ 
ers, antennae (3m, 4.5m, 6.1m and 14m) 
and amplifiers (100W. 400W and 3kW). 
Consultancy is offered foi systems 
engineering. 

Electronics industries in the public/ 
joint/private sector with experience in 
related fields may write for details to the 
deputy manager, Technology Transfer, 
Space Applications Centre, Jodhpur 
Tekra, Ahmedabad 380053. 

ISRO also offers knowhow to inter¬ 
ested entrepreneurs for manufacturing 
industrial and consumer products like 
the crane control system for tilting 
objects automatically, worm driven 
mechanical screw jacks and domestic 
electrical shock protectors Further 
details can be obtained about these pro¬ 


ducts from Mr K. Viswanathan, the Coor¬ 
dinator, Technology Transfer, SPROB, 
SHAR Centre, Sriharikota, Distt Nellore 
524124, Tamil Nadu. 


TV coverage in Kerala 

TV in Kerala at present covers about 77.5 
per cent population of the state. 

The establishment of four new low- 
power (100W) TV transmitters in Kerala 
has been included in the Seventh Plan of 
Doordarshan. On implementation of 
these schemes, TV coverage in the state 
is expected to increase to about 85.7 per 
cent of its population. 

EPABX project in Haryana 

Haryana has set up an important project 
to manufacture electronic PABX with 
indigenous technology developed by 
the Centre for Development of Telemat¬ 
ics (CDOT), set up by the government as 
an R&D organisation to provide self- 
reliance in the field of telecommunica¬ 
tions 

The technology developed by CDOT 
compares favourably with the techno¬ 
logy available anywhere else in the world 
but specifically designed for Indian con¬ 
ditions, such as high traffic and large 
temperature variations, etc. The 
exchange has a maximum capacity of 
128 lines 

The project is being set up by Hartron 
in the assisted sector with Naina Elec¬ 
tronics Pvt Ltd, Chandigarh—a leading 
electronic instruments manufacturer. 
The project, with an estimated invest¬ 
ment and turnover of Rs 20 million and 
Rs 60 million respectively, is expected to 
start production next year. It will be the 
first project in north India to manufac¬ 
ture electronic PABX. 

The Department of Electronics, has 
estimated an annual demand of 250,000 
lines by 1989-90 which is to grow even 
further with the availability of high qual¬ 
ity, reliable equipment. The project is 
proposed to be set up at Panchkuia with 
an initial annual capacity of 20,000 lines. 

Elcina decries ‘kit culture* 

A strong indigenous electronic compo¬ 
nent base for the healthy growth of 
Indian electronic component industry 
was the central theme of the conference 
held in Madras between newsmen and 
the executive committee of the Elec¬ 
tronic Component Industries Associa¬ 
tion (Elcina). 

The centre's policy of encouraging the 
import of CKD and SKD kits for colour 
TVs, computers and now telecommuni¬ 


cation industry at the cost of the domes¬ 
tic component industry came in for a 
good deal of criticism. The high import 
duty on raw materials, combined with 
the absurdly low duty on imported com¬ 
ponents as compared to the levies on 
locally available components has para¬ 
lysed the domestic manufacture of com¬ 
ponents and drained valuable foreign 
exchange resource. 

Elcina urged the government to for¬ 
mulate policies aimed at the healthy and 
balanced growth of the electronic com¬ 
ponent industry and provide a total 
package of incentives for integrated 
development including interest-subsidy 
low cost raw material, inputs and direct 
tax incentives. 

Videsh Sanchar Nigam 
formed 

The Videsh Sanchar Nigam Limited 
(VSNL), successor to Overseas Com¬ 
munication Service, was formed on April 
1,1986 to provide improved telecom ser¬ 
vices to the nation. 

VSNL, a government of India enter¬ 
prise, will bring the state-of-the-art tech¬ 
nology in the form of computerised 
exchanges, telecom satellites, subma¬ 
rine telephones, etc. The various interna¬ 
tional telecom services provided by 
VSNL include semi-automatic and man¬ 
ual telephone service to all countries, 
selective international subscriber dial¬ 
ling to 11 countries, direct subscriber 
telex dial service to all countries, inter¬ 
national TV service, private leased chan¬ 
nels programme transmission, digital 
facsimile radio photo services (Bureau- 
fax), international telephone conference 
service (Incotel) and leased data 
circuits. 

Fibre optic data links for 
Bombay offshore project 

A fibre optic communications system 
will be used for the Bombay offshore 
project. The components haye been 
imported by the Indian Telephone 
Industries Ltd from Math Associates, 
USA. The components will be used in an 
88-channel, 5000m link to interconnect 
computer systems and satellite links. 
The installation will be used to speed the 
flow of data needed in the daily opera¬ 
tion and management of the oil and gas 
production and distribution system. The 
communications system will be used in 
Project Titan, conducted by the Oil & 
Natural Gas Commission (ONGC). 

Fibre optic data links are ideal for this 
application because of their ease of 
installation, resistance to electromag- 
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netic Interference and short circuits that 
could be created with traditional copper 
cables. These factors are of prime' 
importance in this application since the 
fibre optic cable is buried directly in the 
ground for most of its path. 

The very high data rates that fibre 
optics offers, along with the inter¬ 
ference-free feature, make this technol- 
logy a natural alternative to coaxial cable 
in a wide variety of similar data transmis¬ 
sion applications. 

Japanese collaboration 
agreements 

Up to end 1985, 112 Indian collabora¬ 
tions had been approved with Japan in 
areas including electronic components 
for TVs, radios etc, analogue watches, 
data acquisition systems, floppy disc 
drives, single multiplex telecom sys¬ 
tems, phono-cardiographs, micro¬ 
motors, two-way communication and 
allied equipment, plain paper photocop¬ 
iers, etc. 

Of the 112 technical collaborations 
approved, 29 are with public sector 
undertakings and remaining with private 
sector companies. 

In the area of colour picture tubes, for¬ 
eign collaboration agreement has 
already been signed between UPLC and 
Toshiba, while PDDL proposes to sign an 
agreement with Hitachi soon. 

The collaboration agreement for the 
manufacture of VCR decks between 
3PL, Bangalore and Sanyo, Japan has 
been signed. In the area of CTV compo¬ 
nents, Electronic Research Pvt Ltd and 
Sanyo have agreed to join hands. 

Import of technology is allowed only 
on a case to case basis after examining 
all aspects including its impact on the 
indigenous production. 

National Microelectronics 
Council 

The government has set up the National 
Microelectronics Council (NMC) to act 
as an apex body and monitor the direc¬ 
tion, pace and quality of the overall pro¬ 
grammes in the field of microelectronics, 
keeping in view the larger national 
interests. 

The council will periodically review 
and update the integrated national plans 
for microelectronics covering R&D, 
technology development, production, 
applications etc ih all areas. It will also 
formulate all fiscal, import, industrial 
licensing and other regulatory and pro¬ 
motional policies which may be neces¬ 
sary to ensure a strong technological 


and production capacity in the country. 

Prominent people connected with 
electronics are members of the council, 
which includes two specialists in the 
area of microelectronics. 

Training programme for 
TV technicians 

The government has started a crash pro¬ 
gramme for training service technicians 
for common consumer electronics pro¬ 
ducts like TVs and VCRs This will be in 
addition to the existing skilled man¬ 
power already available. 

Forty-four industrial training institutes 
have been identified to initiate this pro¬ 
gramme from June this year, at widely 
dispersed locations. Since skilled per¬ 
sons, on. reasonable charges, are not 
easily available in rural areas, this pro¬ 
gramme will ensure that services of 
these technicians become available in all 
parts of the country. The government 
proposes to extend this programme to 
about 100 ITIs and polytechnics. 

m ....AND ABROAD 

Indo-Soviet seminar on 
solidstate chemistry 

An Indo-Soviet joint seminar on the 
problems of solidstate chemistry will be 
held in September at Novosibirsk, 
USSR. Prof. C.N.R. Rao, president, 
Indian National Science Academy will 
head the Indian delegation to the 
seminar. The seminar aims at furthering 
Indo-USSR cooperation in the field of 
science. 

According to Prof. Koptyug, vice- 
president, USSR Academy of Sciences, 
solidstate chemistry is an important field 
in which both the countries could coop¬ 
erate for mutual benefit. Joint research 
is going on, especially in the field of 
microelectronics and organic chemistry, 
and scientists at the Centre of Synchro- 
tronous Radiation at the Bhaba Atomic 
Research Centre are studying the new 
accelerator developed by the Institute of 
Nuclear Physics, Novosibirsk, with a 
view to developing new technology in 
this field. 

In the field of catalysis, Soviet scien¬ 
tists are carrying on joint research with 
the scientists of the National Chemical 
Laboratory, Pune. Tne USSR is keen to 
step up its cooperation with India in bio¬ 
technology. Joint projects in this field 
are proposed in the near future. Scienr 
tific cooperation between the two coun¬ 
tries under the 1985 agreement has 


opened up new fields and directions of 
joint endeavour for the next five years. 

Programmed crystals 

Physicists at the Kharkov Polytechnical 
Institute in the USSR have developed 
synthetic crystals which are used In 
microelectronics, optics and in compu¬ 
ter, laser and cryogenic technology. 

Whatever their diversity, naturally- 
occurring crystals have a somewhat 
limited range of lattice patterns, about 
200. It is only an infinitesimal part of all 
the possible versions. These scientists 
undertook the designing of crystals not 
found in nature- Figuratively speaking, 
in this research separate atoms are 
arranged in a crystal lattice according to 
the preset programme. 

’Programmed' crystals can be created, 
with various additions, to have different 
properties. Neutron microscopes with 
such crystals will allow an insight into 
the unknown depths of substance, for 
example into atomic nuclei, to study the 
intrinsic processes. Artificial crystals 
will help improve lasers and increase 
computer speed. 

Seminar on Swiss Telecom 

A seminar on telecommunications from 
Switzerland was recently organised by 
the Swiss Embassy in cooperation with 
the Department of Telecommunications. 

The two-day seminar held on April 14- 
15, focussed on the telecommunications 
industry of Switzerland and explored the 
possibilities of opening up a partnership 
with India. The Swiss telecom industry is 
remarkably diversified, considering the 
size of the country. It produces tele¬ 
phone exchanges, transmission systems 
peripherals, radio and TV equipment, 
information systems, cables and wires, 
measuring instruments and electronic 
equipment arid components—knowhow 
for all of which it is willing to share with 
India. 

MESAR—the 21st century 
radar 

The radar of the 21st century will not 
only be many times more effective than 
today's, but will be simpler and more 
economic. The equipment of the future 
will be known as MESAR (multifunction 
electronic scanned adaptive radar) and 
will be based on a technology in which 
the Plessey group is a world leader. 

MESAR is being developed jointly by 
Plessey's Allen Clark Research Centre 
and Britain's Admiralty Research Estab¬ 
lishment.-Trials on-board ships could be 
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mounted by 1990. Versions are also 
planned fer on-land stations and vehi¬ 
cles, as well as for early warning aircraft 
The equipment is multifunctional in 
combining the tasns of surveillance 
(searching for hostile air traffic) and 
tracking (keeping watch on such traffic 
when found), which are currently carried 
out by separate shipboard radars. By 
halving the number of radars needed, it 
will bring large-scale economies. 

Since it scans electronically, MESAR 
can deal simultaneously with multiple 
threats ■ aircraft, helicopters or missiles 
Conventional scanning dishes take sev¬ 
eral seconds to switch between targets, 
which is unacceptable if they include 
supersonic, low-level aircraft covering a 
third of a kilometre every second. 

MESAR adapts its scan to avoid jam- 
mirig fiom any number of sources. It is 
also adaptive in that its scan dwells for 
longer on fast-moving objects, which are 
ukely to be a danger, than on slower 
masses such as chaff—the clouds of 
metallised matter ejected by aircraft to 
distract attention from themselves. 

Korea Electronics Show ’86 

T he 1 7 th annual Korea Electronics Show 
(KES 86) will be held from October 8 to 


13 at the Korea Exhibition Centre 
(KOEX) in Seoul. The show has been 
organised by the Electronic Industries 
Association of Korea (EIAK) and spon¬ 
sored by the Korean Ministry of Trade & 
Industry. 

KES has been an international event 
since 1969, exhibiting the entire range of 
state-of-the-art electronics products 
covering the industrial and the commer¬ 
cial equipment and components. Both 
Korean as well as international compan¬ 
ies are expected to take part. Seminars 
and talks will also be held during the 
show. Further details can be obtained 
from Electronic Industries Association 
of Korea (EIAK), Electronics Building, 
12th Floor, 648 Yeogsam —Dong, 
Gangnam-Ku, Seoul, Korea 


The tools of industry for 
British students 

Every electronics student in Britain’s 45 
universities will soon have access to the 
industry’s own widely used computer 
programs The new ability to teach stu¬ 
dents how to design integrated circuits 
by using software identical to those used 
by their potential employers in the 
industry is made possible by an agree¬ 


ment between Britain’s University 
Grants Committee (UGC) and five major 
electronics firms. 

The agreement, which could put Bri¬ 
tain among the leaders in the teaching of 
computer design, involves a major dis¬ 
count on computer programs and equip¬ 
ment that would normally retail for a 
total of £25 million. Each of the 45 uni¬ 
versities will get equipment valued at 
£500,000. First deliveries are expected 
soon and most universities should be 
using common computer programs on 
new courses by next year. Among the 
five suppliers are the British companies 
Racai-Redac, Qudos and Silicon 
Microsystems. 

Every electronics student in UK uni¬ 
versities will now learn how to design 
integrated circuits using the same soft- 
wate system. In the industry it is esti¬ 
mated that within five to ten years every 
design engineer will have to design 
using electronic systems. So this agree¬ 
ment will help the UK to stay at the fore¬ 
front in the design of big systems. 

Universities may face initial problems 
of using standardised programs on a 
variety of different computers now in 
use. However, the UGC will provide 
funds if extra machines have to be 
bought for compatibility. 
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THE CONSULTANCY ORGANISATION PROVIDES 

NEW FEASIBILITY REPORTS 

AVAILABLE IN READY STOCK 


□ Aluminium conductor 
u Alkaline accumulators storage 

batteries 

□ Audio magnetic tape 
li Audio magnetic heads 

□ Battery cells (torch size) 

□ Battery charger 

□ Batteries & its parts 

n Battery plates of different sizes 
a Carbon resistor 

□ Carbon electrode paste 

□ Carbon & graphite electrodes 
n Cassette tapes 

it Chokes small transformers & 
eliminators 

□ Colour television 

n Cubical electrical panel boards 
(switch boards) 

u D C, micro motors for tape recorders 

□ Deflection equipments (TV) 
a Digital electronic watches 
n Diesel generating sets 

u Distilled water for storage batteries 
u Dry batteries 

u Dry cells & storage batteries 

□ Dry rechargeable ceils 
o Electnc bulbs (ordinary) 
n Electric cables 

o Electrical fitting 
n Electncal kit kat insulators 
n Electric horn for scooters 
a Electric mix es 
CJ Electric mixer 
n Electric motor 

□ Electric motor starters 
u Electric stamping 

u Eloctric switches, plugs sockets etc 

□ Electronic blood pressure measuring 
apparatus 

n Electronic quartz clock movement 

□ Electronic toys 

u Electrolytic capacitors 
c Electronic calculators 
n Exhaust tan 
u Feirlte magnet 
U Flourescent tubes chokos 
u Fiourescent tube light starter 

□ Oeyser (electric water heater) 


ON 

u GLS lamps 
n Hot plate 

□ ignition coil 

n industrial refrigeration manufacture 

□ Intercoms 

□ Insulator HT & LT 

u Liquid crystal displays 
n Lead acid battery 
o Loudspeakers 

□ Miniature bulbs 

a Miniature circuit broaker 

□ Mini motors 

n Multichannel TV tuners 
ci Musical door bell 
u Paper capacitors 
Q Paper cones (electrical purpose) 
u Polyester film capacitors 

□ Porcelain insulator 
n Printed circuit board 

□ Power transformers upto 600 KVA 
u Pushbutton & rotai y switches 

□ PVC battery separators 

□ PVC coated electric cables 
o PVC insulation tape 
a Radio receiver sets 
a Rechargeable torches using Ni-cd cells 
u R F coaxial cable connectors 
u Small transformers & eliminators 
li Solar cells 
o Solar pump 

O Solar powered electronic calculators 
n Steps down transformers 
n Stereo tape recorder 
u Soldering paste 
n Storage batteries 
n Teflon tape 
n Television (B&W) 
l> Television picture tube 
u Television aerial (antenna) 
o Television deflection components 
n TV signal booster 
u Voltage stabilizer 
li Video cassettes 
o Video cassettes recorder 
n Washing machine & geysers 
a Welding electrodes 
u Wire wound resistors 
li Wire wound potentiometers 
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□ Complets Cost Economics 

□ Total Investment 

□ B.E.P. 

alongwlth other details. 


★Price Rs 500.00 (Rs Five hundred only) for 
each Feasibility Report payable through 
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V.P.P. 
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item of your choice. 
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A TOTAL GUIDE ON 
.e,'/- ELECTRICAL & ELECTRONIC 
I INDUSTRIES 

(2nd Revised Edition) 

By Deepak Puri B.E. (Electncal) a . I 

,lt provides full technical J 

informations and project ?^oOl' e e 
profiles of about 53 1 

Electrical and op* 

Electronic Industries. 



IN 1985 
(HAND BOOK ON 
ELECTRONIC 
INDUSTRIES 


By Gulshan Kumari 

This book 
contains 100 identified, 
most profitable electronic 
industries with their manufacturing 
techniques, assembling details, detailed project pro¬ 
files, cost economics, profitability, total capital invest¬ 
ment, market position, circuit diagrams with addresses 
of suppliers of raw material and machineries along with 
other details. 




This book describes complete* manufacturing j 
(assembly) processes, basic function of the product' 
figures with circuit diagrams, total capital invest¬ 
ment, manufacturing cost and return on the 
investment with addresses of raw material & 
machinery suppliers and manufacturers. 


I ELECTRICAL & ELECTRONICS 
DIRECTORY (2nd 1984 Edition) 
By SIRI BOARD 




THE ONE VOLUME WHERE 
YOU WILL FIND ALL THE 
ADDRESSES. CONTAINS MORE 
THAN 20,000 ADDRESSES 
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%\ Panes 472 JM ELECTRICAL & ELECTRONIC 
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CONTAINS ADDRESSES OF 
ELECTRICAL & ELECTRONIC ASSOCIATIONS & EXPOR¬ 
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EQUIPMENTS ETC. ETC. 




The book cost< SPEC!ALOFFER 

Estimation of 
1000 Industries Price Rs. 50/- is free on 
a purchase of all the above 3 books. 
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R.R. Warrier 



A s the name implies, cable TV uses cables for 
television programme distribution. It is natural 
to ask why a costly medium like the cable should 
be used when programmes can be broadcast by 
electromagnetic radiation at a lower cost and to a far wider 
audience. The fact that cable TV thrives even in areas served 
by broadcast stations indicates that ‘cablecasting’ possesses 
some desirable features not obtained in broadcasting. Let us 
see what those are. 

Radiated electromagnetic spectrum is a ‘common 
resource’ utilised by all types of wireless activities. Conse¬ 
quently, there is a need to regulate its usage to ensure 
interference-free communication. By international consen¬ 
sus, a certain amount of space in this spectrum has been 
allocatted for TV broadcasting (Fig. I). Of the allocatted 
channels, only a few can be used for transmission at any 
locality to avoid interference. This, apart from financial 
constraints, severely limits the number of channels‘on air’ in 
any locality. Thus, a limited number of broadcasting sta¬ 
tions have to cater for the widely differing tastes of a large 
audience. 

Cable TV on the other hand, caters for the needs of a small 
community, liven to thesmall homogeneous communities it 
serves, cable TV can offer a wide choice of programme 
material. As the coaxial cable hardly radiates, there is no 


Mr R.R. Warrier is with the Vikram Sarabhai Space Centre, Trivandrum. 


need to strictly regulate the numbci of channels it carries. 
Often, a cable I V system carries a large number ol channels 
so that there is a wider range ol viewing alternatives than is 
possible with over-thc-air reception. Again, as cable TV 
makes hardly any demands on the radiated electromagnetic 
spectrum, a large number ol cable I V systems and broad¬ 
casting channels can co-exist in any given locality. In addi¬ 
tion, cable TV can provide consistently strong, 
interference-free signals because the signals carried by a 
coaxial cable arc not significantly affected by external inter¬ 
ference and noise. Contrast this with over-the-air reception 
plagued by noise and interference, shadow zones created by 
tall obstructions, ghosting due to reflections, and so on. 

A cable network has the potential to offer other types of 
services such as interactive TV or subscriber participation by 
upstream communication from the subscriber to the origina¬ 
tor. FM radio distribution, data and video text retrieval etc, 
are other applications the cable TV system can be put to. 

Cable TV, CATV and MATV 

Cable TV originated in the US around I9S0asa result of 
the vigorous efforts made to extend TV coverage to areas not 
covered by broadcasting stations. Communities living in the 
fringe areas of TV stations found that they could obtain 
satisfactory TV coverage by erecting a good antenna system 
atop tall buildings or mountains and distributing the 
received signals within the community by means of cables. 
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of even the elaborate CATV antenna, programmes were 
brought in from distant stations by microwave links, and 
later by satellite links, to feed the cable network. 

With the advent ol the \ideo tape recorder and cheaper 
studio equipment, the dependence on broadcast pro¬ 
grammes lessened and local origination ol programmes 

CUH tl VIIf CHANNELS 
CH WIDTH 7MH/ 
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become a misnomer foi cable TV systems in general. How¬ 
ever, the term stuck, though nowadays the CATV function is 
actually performed by master antenna television (MA I V) 
systems. I he master antenna replaces the individual receiv¬ 
ing antennae ol localised areas such as an apartment build¬ 
ing, avoiding the clustering ol antennae as well as the 
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SPECIAL CABLE TV CHANNELS 
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(NOT fOR BROADCAST) 


CHANNEL DETAILS 
SAME AS FOR 
VHF CHANNELS 



Fig. 1: CCIR channel allocation for TV broadcasting. 
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ion than is economically possible with 
individual antennae. 

Cable TV system 

A lot of variation can be found in the configuration of 
cable TV systems. At one end are those that hardly deserve 


hook-up of a couple of VCRs, a local reception antenna and 
a few receivers. At the other end are the highly complex 
interactive cable systems. Fig. 2 shows a simplified diagram 
of a typical cable TV installation falling between these two 
extremes. 

In the diagram, the programmes are shown to originate at 
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Fig. 2: A typical cable TV system. 
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Fig. J: Multiplexing at the head-end. 
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the programme generation centre whose complexity can 
range from that of a full-fledged TV studio to just a VCR. In 
addition to the locally generated programmes, over-the-air 
programmes such as those received from nearby stations, or 
brought from distant stations by microwave link or those 
relayed by satellites, are also fed into the cable network. 
While local reception is possible at the originating end of the 
cable IV with equipment similar to that used in conven¬ 
tional I V reception, microwave and satellite reception imply 
a more sophisticated hardware. Satellite reception is possi¬ 
ble only with a TVRO (I V receive only) terminal or direct 
reception systems. 

Head-end and multiplexing 

I he equipment which actually feeds the programmes into 
the cable is located at the head-end. The head-end of the 
cable TV system is not to be confused with the head-end or 
tront-end of receiving equipment such as a TVRO. One 
function performed at the cable TV head-end is the multi¬ 
plexing of the different programme inputs. This is necessary 
since a number of programmes have to be transmitted simul¬ 
taneously on a single cable. Multiplexing is done by modu¬ 
lating the programme signals on suitable carriers. - 

Modulation and carrier frequencies compatible with 
those of broadcasting transmission arc used so that ordinary 
TV sets can be used for reception. In other words, VSB-AM 
(vestigial side band amplitude modulation) tor vision and 
FM for sound are employed, while conventional VHFchan- 
nels (sometimes extended VHF and rarely UHF channels) 
are used (or transmission. 

Fig. 3 shows how this is achieved. The IF modulators, 
identical for all channels, modulate the video and audio 
signals of the programme on an intermediate frequency 
(generally 38.9 MHz for vision and 33.4 MHz for sound in 
CCIR-B systems). 

The up-converter of each channel converts the IF to the 
desired channel frequencies. Although direct modulation on 
channel frequencies is possible, the IF modulator concept is 
generally favoured because the sophisticated modulating 
hardware would then be identical for ail channels. 



Fig. 4: The coaxial cable. 
MAY 1986 


The cable network 

The different channel outputs from the up-converters are 
combined in a power combiner, and fed to the trunk line 
after suitable amplification. From this trunk line, feeder 
lines branch off to different subscriber clusters. Signals are 
provided to the subscribers’ sets by means of drop lines. 

In cable TV, the transmission medium is the coaxial 
cable, shown in Fig. 4. The cable used should have the 
capability to handle the combined bandwidth of all the 



Fig. S: The frequency characteristics of a typical CATV cable of 
unit length. 

desired channels. The higher the frequency of operation, the 
higher the cable attenuation (Fig. 5). This was why UHF 
channels were not initially very common in cable TV sys¬ 
tems. Another requirement is that the radiation emanating 
from the cables should be negligible in order to avoid inter¬ 
ference. Cables can be mounted on poles, laid underground 
or within buildings, and routed through convenient 
channels. 

Amplifiers 

Amplifiers are required at the head-end as well as at the 
repeaters at suitable intervals in the cable route. The number 
of repeater amplifiers and the power required from the 
head-end amplifier can be reduced if low-loss cables are 
used. But the lower the loss of the cable, the higher is its cost. 
A compromise can be made if the amplifiers used are wide¬ 
band, have good linearity and offer low noise. 

As seen from Fig. I, if all the VHFchannelsaretobeused, 
the amplifier should operate from 47 MHz to 230 MHz. In 
some countries, cable T V utilises extended VHF range up to 
300 MHz, including special cable l V channels, fhe ampli¬ 
fier should have flat bandwidth in the operating frequency 
range or, more prelerably, should have a slope to compen¬ 
sate for the cable response. 

The amplitude modulated I V signals cannot tolerate non¬ 
linearity in the amplifiers as it results in heavy distortion. In 
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l'ig<A: Power sputters and couplers in a typical cable network. 
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addition, nonlinearity is highly objectionable for multi¬ 
channel operation because the intermoddlation products, 
i.e., the products resulting from the non-linear mixing of the 
different channel frequencies and their harmonics, may then 
fall within the channels creating interference and additional 
distortion. Linearity is generally specified in terms of inter- 
modulation products. For cable TV applications, the ampli¬ 
fiers generally have intermodulation products better than 50 
dB down with respect to the carrier level. 

In a long cable route, several amplifiers may be required to 
provide sufficient signal strength to the subscribers' sets. The 
noise contribution of each amplifier should be sufficiently 
low so as not to degrade the signal-to-noi$e ratio significantly. 

The amplifiers used in cable TV systems are mostly solid- 
state. For medium power level, thin film modular amplifiers 
using hybrid (part integrated, and part discrete) techniques 
are very suitable. These can be considered as ‘gain blocks’ in 
that they can directly give the specified gain and impedance 
match (generally 75 ohms) without additional components. 
For more power, discrete transistor stages are employed. 


Power splitters and couplers 

Wherever signals are required to be tapped in a cable 
network, such as from the trunk to the feeder line or from the 
feeder line to the drop line, power splitters and couplers are 
used. Direct tapping which alters impedance levels creating 
mismatch attenuation, reflections and related signal and 
device degradation, can be avoided by using power splitters. 
In addition, they provide a certain amount of isola ,; on 
between the tapped and the tapping lines. The power split¬ 
ters and couplers arc passive elements and hence the sum of 
the power levels at all the output ports is equal to the input 
power, except for an insignificant insertion loss. Splitters are 
configured as two-way, three-way and so on, while couplers 
have couplings of the order of 3 dB, 5 dB, 10dB, 20 dB, and 
so on. Couplers arc sometimes referred to as ‘tap-offs’. Fig. 6 
shows the different ways in which these can be employed. 

Power splitters and tap-offs are fabricated using trans¬ 
mission line techniques or wirewound ferrite core trans¬ 
formers. Microstrips, thin films, and hybrid techniques 
achieve a fair degree of miniaturisation. The wide band- 
widths required for cable TV are also achieved by these 
techniques. 

The adwcritoli set 

An advantage of cable TV is that an ordinary TV set can 
be used by the subscriber. The cable is connected at the 
antenna terminals of the set. The Indian black-and-white TV 
sets have 300-ohm impedance at the antenna terminals. To 
match the 75-ohm cable, either the built-in balun trans¬ 
former can be removed or an additional transformer can be 
introduced. If the special cable TV channels are also used 
(Fig. l), then the TV set would have to be tunable in this 
range. 



COMPUTER TECHNOLOGY 

STATE-OF-THE-ART STRAIGHT FROM THE STATES 
CONSULTING AND ADVISORY SERVICES 
HI TECH LITERATURE - DATA BOOKS - CATALOGS — 


REFERENCE BOOKS—MAGAZINES — SHORT COURSES 
ARE NOW AVAILABLE FROM THE 
WORLDWIDE SERVICES OF D.C.S.I. 



FOR FURTHFR INFORMATION CONTACT- 

DEVICES A CONTROL SYSTEMS, INC. 

PO. POX 721153 / HOUSTON. TEXAS 77072 US A. 
TELEX . 287364 DCS UR / TEl EPHONE (713) 568-2667 


A perspective 

It was mentioned earlier that cablecasting can extend I V 
coverage, offer more viewing alternatives than broadcasting 
and provide better signals than are possible with o\er-lhe-air 
reception- all this without making any demands on 
radiated spectrum space. Possibilities have been projected of 
a wired nation, a network of cables covering the entire 
nation connecting futuristic interactive home terminals 
which will make possible all kinds oi dealings to be done at 
home—from shopping to face to face conferences to access¬ 
ing computers. It is certain that cable TV will play a signifi¬ 
cant role in the fields of entertainment and interactive 
information retrieval in the homes of the future. 

All this at what cost? It is pointed out that the reception of 
broadcast TV is free while one pays for cable I V reception. 
Fears have been expressed that cable I V may siphon off 
good programmes which may otherwise have gone on the 
broadcasting channels. Ultimately, it is remarked, cable TV 
may create two classes of viewers -those who can afford 
only the free broadcast programmes and those who can pay 
for the cablecast programmes which may turn out to be 
superior. 

Though there may be an element of truth in these argu¬ 
ments, it is felt that both cable and over-the-air TV can 
co-exist harmoniously, each being a complement to the 
other, each performing its role in improving the quality and 
extending the utility of the medium of television. q 
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LOOKING FOR MONITORS! 
AVAILABLE EX-STOCK 



SPECIFICATIONS 

• P31 Non Glare Green Phosphor 

• Ideal for 80*25 Display Format 

VIDEO INPUT 

• INPUT SIGNAL: 

TTL/Composite Video 

• INPUT CONNECTOR: 

9 Pin ‘D’ Connector for IBM PC 
or RCA Pin Jack 

HORIZONTAL 

• TTL Positive Going Pulse 

• Scan Frequency: 15.75 KHZ 
i0.5 KHZ 

• Pulse Width: 22 to 30 Micro¬ 
seconds at 15.75 KHz 

VERTICAL 

• TTL Negative Going Pulse 

• Scan Frequency: 47 to 63 Hz 

• Pulse Width: 4.5 to 1400 Micro¬ 
seconds 

• Retrace Time: 450 Microseconds 

• POWER: 230VAC J-10% 

50Hz, 20W 

CONTACT: 


Printer 




M/s. GEETA MONITORS PVT. LTD., 

38/1, N.S. Iyengar Street, 
Seshadripuram, 
BANGALORE-560020. 

TEL. No. 360558 


The Most Intelligent 
and Elegant Printer- 

11 you want a printer - ~—'' ~ 

that not only does 
what it is told, but REMEMBERS. What it was told, then 
the GP-250 X Graphic Printer is for you. 

BOTH serial (RS-232C) and parallel 
(Centronics compatible) interfaces are standard. 


A Small Quantity available Ex-stock HURRY UP. 


SEIKOSHA-GP-7DOA GRAPHIC COLOUR PRINTER 

! SUPERB 7-C0L0UR GRAPHIC & CHARACTERS 
PRINTING QUIETLY AND ECONOMICALLY 
GP-700A is the latest in SEIK0SHA dot 
matrix printers. Featuring SEIKOSHA uni- 
Hammers and unique 4-colour cassette ribbon. 


DOMINION 


1*. NEW QUEEN S ROAD 
OPERA HOUSE BONIBAY 400004 
PHONES 3b07 47 s 38 29 68 
CABLE DOMIRA 


r 


Lahgi 


A WELL 

RECOGNISED NAME 


IN TV RECEPTION TECHNOLOGY FROM 
MANY YEARS .- 


I 


TV SIGNAL 
BOOSTERS 

ULTRAPLEX 

SUPREME & STANDARD 
SPECIALLY FOR COLOR 
& BLACK/WHITE TV 

FOR FRINGE, DEEP FRINGE & 
far FRINGE AREAS 
SUITABLE FOR BOTH 
COAXIAL & 

FEEDER CABLE SYSTEM 


OUR PROVED QUALITY 


LABGEAR INDIA 

190. KUNOE WALAN AJMERI GATE DELHI-6 
Phone: 260977 
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KEONICS 
BREAKS 
THE TIME 
BARRIER 

Instant communication 
with the press 
of a button. 


Karnataka State Electronics 
Development Corporation has 
surmounted the often experienced 
time barrier in today’s 
commumcations-dependent world. 

The break-through was achieved 
with the introduction of ultra-modern 
VHr two-way communications 
equipment, manufactured in 
collaboration with MARCONI, U.K 

The unique features of KEONICS 
communications equipment facilitate 
instant communication: 


KEONICS ever-increasing range of 
products include PAX Intercom 
Systems, Close Circuit Televisions. 
Colour B&W Televisions, 
Telephone Instruments and 
Computers 

Promotion of joint ventures and 
assistance to entrepreneurs are 
amongst KEONICS electronic 
piomotion activities. They include 
marketing assistance, raw-material 
procurement, project planning and 
project implementation. 


uuplex operation 
' Talk through mode 
Selective calling 
Remote control 
Man-pack operation 




msnrn 


Committed Electronic 
Leadership 


PRODUCT RANGE 

* Duplex VHF Base Station 

* 50 W VHF Power Amplifier 

* Remote Control Unit 

* Selective Calling Unit 

* Man-pack VHF set 

* Walkie Talkie set 

* Mobile set 



Forest guard using KEONICS 
Man-pack VHF unit. 


Karnataka State Electronics Development Corp. 

Communication Systems Division, 

1st Stage, Peenya Industrial Estate BANGALORE 560 058. 






The APD series screwdrivers are Ideal for production appiica- 
tions of all screw types, reducing operator fatigue. These 
precision tools are engineered to handle a broad range of 
fastening and unfastening applications from delicate instru¬ 
ment assembly to electronic chasis and cabinets. 

All models are built with gear type driving mechanism that 
generates exceptional power from within or extremely com¬ 
pact. lightweight housing. 

Other features are automatic start with a forward push of the 
bit upon contact with the screw, instant reverse, and torque 
adjustment for close tolerance, repeatable torque control. 
Special consideration has been given to attain low noise 
levels, which enhance the use of these screwdrivers in a 
laboratory or cleanroom environment. A complete inventory of 
spare parts is available 

FEATURES: 

e Push to start 
e Adjustable turque 
e Instant reverse 
e Low air consumption 
e Small size, lightweight 


Modal 

No. 

Faatanlng 

Torque 

Machlna 

Straw Slit 

Froa Spaad 
R.P.M. 

Air 

Consumption 

Nolia 

Laval 

Walght 

Outslda 

Ola. 

Length 


KG-CM 

IN/LBS 

INCHES 

MM 

•1 B0 pal 

MVMIn 

C.F.M. 

DECIBEL 

LBS 

QRM* 

INCHES 

MM 

INCHES 

MM 

APD-6 

4-7 

3 5-6 0 

#1-93 

1.6-2 3 

2500 

0 16 

56 

43 

6 

287 

27/32 

21 

61/4 

159 

APD-7 

b -11 

5 2-9 b 

#2-#6 

22 3 

2000 

0 18 

63 

66 

7 

320 

29/32 

23 

7’4 

190 

*APO-B 

8-18 

7 0-15.6 

#6 

4 

1000 

0 19 

6 7 

75 

1.5 

660 

1716 

27 

9716 

230 

APD-9 

30-50 

26 0-43 4 

#B-#10 

4-5 

1500 

0 ?*» 

88 

50 

1 9 

860 

1*/16 

40 

9V4 

235 


Specifications at 90 pst ‘Model APD-fl has automatic shut oft and external torque adjustment 


For further details write or contact: 

BALAJI ENGINEERING CO 195 Brigade Hoad, (above post office^ Bangalore 560001, Phone. 572411 

BRANCH BALAJI ENTERPRISES 133 Rashtrapathy Road.Behind Bible House, 1st Floor, Secunderabad 500003,Phone 77490 


O.K. INDUSTRIES INC., USA 
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• AHtsoesem mv e M 

Available under OGL 




Powerful Booster for black 
& white or colour TV sets. 
Different models available 
such as, Standard, 
High-Gain & Chroma. 


Suitable for viewing Vedio 
films, personal computer & 
Vedio Games. Many other 
Combinations possible. 



High power amplifier for TV 
show rooms. Only one 
antenna forlOTV,sets,black 
a white or colour. 




Enjoy VCR programme and 
or Doordarshan programme 
simultaneously. Only one 
antenna required. 


I It sucks the molten solder 
I instantly and thus increases 
over all efficiency in the PCS 
assembly work. _ 


Adhesive Threseal for TV, 
Radio Automobile & Textile 
industry. Available in Tubes, 
Tins & Drums. 


Good news for Hotels, 
> flats .Educational 
| Institutes & Hospitals. 
Diamond CATV SYSTEMS 
can be installed any place, 
with or without Doordarshan 
facility. 



TART ELECTRONICS ft LTD. 
i svsHsMi throughout inpts. 

For data* and Mport anqulriaa 

SATVAWItAT PONKSHE 

wecim MAhXCTNO 

i aa. shumawm FcmsAMwomw, 

FUM411002 MOW 

FH0NE 44M4I. BW O WNS ,SPOU SE 
maX;«14»-3M-MCO M Via SOOTMIS 

NHU4/M4 
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A Profile of Electronics 
Production During 1985 


B oth electronic equipment and components indus¬ 
try have registered a substantial growth during 
1985. The total production of electronics in 1985 
is estimated to be about Rs 26,600 million com¬ 
pared to Rs 18,900 million in 1984 and Rs 13,600 million in 
1983. Thus, the growth rate achieved during 1985 was 40.7 
per cent compared to 39 per cent achieved during the pre¬ 
vious year. 

The highlighting feature of the growth in 1985 is the fact 
that there has been a substantial fall in prices of items like 
computers, some of the components and consumer elec¬ 
tronic products. Thus, in physical terms, the growth in 1985 
is likely to be more than 40 per cent. 

Sectorwise production of electronics during the last three 
years is given below: 


Sectorwise Production of Electronic Equipment 
and Components 

(Rs in Million) 


1. Sector Calendar Year Production 

lo. _ 



1983 

1984 

1985 

1. Consumer Electronics 

3300 

5870 

10300 

2. Communication A Broadcasting 

2700 

3205 

3800 

3. Aerospace A Defence 

4. Control Instrumentation A 

1260 

1490 

I960 

Industrial Electronics* 

2510 

3350 

4040 

5. Computer Systems 

780 

920 

1550 

6. Components 

2300 

3030 

4100 

7. SEEPZ 

750 

1035 

850 

TOTAL 

13600 

18900 

26600 


•including Medical Electronics Equipment, Test A Measuring Equip¬ 
ment and Office Automation Equipment. 


Based on 1985-86 Annual Report of the Department of Electronics, the 
government of India. 


The production in consumer electronics increased to Rs 
10,300 million, registering a growth of 75.5 per cent over the 
production of Rs 5870 million in 1984. This giowth was 
aided by a significant increase in the production of TV 
receivers (both monochrome and colour), radio and tape 
recorder industry. 

In 1985 the production of B&W TV sets has reached a 
level of 1.8 million nos (1.0 million sets in 1984). and that of 



CTV receivers to a level of 0.66 million sets (0.28 million sets 
in 1984). The production of tape recorders has increased 
from 1.22 million nos in 1984 to about 2 million nos in 1985. 

The communication and broadcasting sector has shown a 
growth rate of 18 percent, with production increasing from 3205 
million in 1984 to Rs 3800 million in 1985. The new projects 
which were initiated during the last few years have started 
contributing to production. However, most of the growth in 
this sector during 1985 is due to the existing products only. 
Better growth is expected in the next 12 to 18 months. 

The aerospace and defence sector has registered an 
increase of 31.5 per cent, with a production level of Rs 1960 
million in 1985 compared to Rs 1490 million in 1984. 

In the area of process control and industrial electronics, 
the growth rate achieved was 20.6 per cent. The growth in 
this sector generally depends on the modernisation pro¬ 
grammes of the user industries which in turn depend on the 
budgetary allocations made by the government to different 
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ministries. 

In the area of computer systems, the indigenous produc¬ 
tion has increased Irom Rs 920 million in 1984 to Rs 1550 
million in 1985, thus registering a growth rale of 68.5 per 
cent in monetary terms. 

It may be noted that, after the announcement of new 
computer policy, there has been a substantial reduction in 
the prices ot indigenously manufactured computers. Com¬ 
pared to a production ol 2000 mini/micro systems during 
1984, the production during 1985 for these items isexpected 
to be around 5000 to 5500 systems. The industry has thus 
shown a 150 per cent growth during the year in physical 
terms. 

A significant growth in the production of consumer elec¬ 
tronics has provided impetus to the component sector and 
the industry has registered a growth of 35.3 percent. Produc¬ 
tion ol B&W TV picture tubes increased from 0.81 million in 
1984 to 1.45 million nos in 1985, thus registering a growth of 
about 80 per cent. However, growth in the semiconductor 
sector is much smaller than the overall growth in demand. 

The production of passive components has increased in 
step with the demand from indigenous industry. Further 
rationalisation in the duty on input material is still awaited 
by this industry. 

The growth rate and percentage share of different sectors 
during 1985 is summarised below: 


Sector 

Growth Rate 
(Percentage 
1985) 

Share of 
Different 
Sectors in 
Production 
1985 

1. Consumer Llcctromes 

75.5 

38 7 

2. Communication and 



Broadcasting 

18.(1 

14 3 

3. Aerospace and Defence 

tl 5 

/ 4 

4. Control Instrumentation & 



Industnul Heel i onics 

20.6 

15.2 

5. Computer Svslems 

68.5 

5 8 

6. Heel ionic Components 

35 3 

15.4 

7. Samncru/ I \pori 1’iocessing 



Zone.) SI. MV) 

( )l 7 9 

t 2 

K Osei-all 

40.7 



PRODUCT-WISE GROWTH 
Components 

I he production of the electronic components during the 
calendar year 1985 was Rs4i00 million in comparison to Rs 
3030 million in 1984, representing a growth rate ol 35.3 per 
cent. A very signilicartt growth was recorded in the area of 
B&W picture tubes, integrated circuits (both MOS and bip¬ 
olar), professional-grade PCBs and audio magnetic tapes. 

The highlight of 1985 was that major investments have 
been committed in the area of colour picture tubes. Substan¬ 
tial progress has also been made in the area of critical 
components forcolour TV and it isexpected that production 
of most ofihese items will commence during the second year 
of the Plan. 
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The components sector was delicensed in March 1985 
with the intention of attracting large investments. Efforts are 
being made to reduce input costs for this industry so that 
components can be produced at near international prices. 

To expedite clearance of project proposals by the financial 
institutions a working group has been set up with representa¬ 
tives of Departments of Electronics, industrial Develop¬ 
ment and industrial Development Bank of India. 

Consumer electronics 

Consumer electronics continues to show sustained pro¬ 
gress. The growth in the second year in succession was 75.5 
percent in financial terms. This growth was accompanied by 
falling prices. The growth in physical terms was significantly 
large. 

Thus, as will be seen from the table below, the growth in 
production of B&W TV sets is 80 percent; and of colour TV 
sets, 136 per cent in 1985 over the previous year. 


Product 

1984 

1985 

Percent- 


(Production in Rs million) 

age 
inc reuse 

Radio Receivers 

6.2 

7.5 

21 

lape Recorders 

1.2 

2.0 

66 

B&W IV sets 

1.0 

1.8 

80 

Colour TV sets 

0.28 

0.66 

136 


I otal production of 
consumer electronic 

products Rs 5870 millionRs 10,300 million 


This growth has largely been the result ot various mea¬ 
sures taken by the government. Some of these are: 

1. Liberal policy of issuing industrial approvals of viable 
capacities, including broad banding. 

2. Abolition of the annual licence fee on radio receivers, 
and also on TV receivers, with one-time levy of Rs 100 per set 
by way of excise duty on TVs in lieu thereof. 

3. Abolition of Dealers’ Possession Licence for the sale of 
radio and TV sets. 

4. Improvement in software. 

Companies with foreign equity not exceeding 40 per cent 
are also now eligible to be considered for TV receiver manu¬ 
facture, subject to the condition that they will have to supply 
not less than 25 per cent of their production in kit form to 
small scale units for five years from the date such companies 
go into production of TV sets. The ban on the use of foreign 
brand names in the manufacture and sale of TV sets, both 
colour and B&W, will of course continue to apply. 

Almost all componnets used in radio receivers, tape 
recorders and B&W TV sets are manufactured indigenously 
and the import content in these is negligible. However, in 
colour TV sets the import content is high, with about 80 per 
cent of the components used in them being imported. As a 
result of a number of industrial approvals given for the 
manufacture of colour TV components, it is expected that 
many components used in colour TV may be indigenously 
available in about a year's time. 

In the areas of VCR/VCP and microwave oven, the 
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guvcntiitciit imu, imuujfii a press note, mviica composite 
applications stating that only such units would be promoted 
which were prepared to commit sizeable investments for 
suitable vertical integration, with an accelerated phased 
manufacturing programme and which have the requisite 
in-built capacity to keep pace with the changing technology. 
Over 100 applications have been received in response for 
these products. These are being scrutinised by an inter¬ 
departmental task force. Introduction of these products is 
expected to give a further fillip to the consumer electronics 
industry. 

Communications 

A policy to secure the cooperation of private enterprises, 
on a selective basis, to manufacture communication equip¬ 
ment in the joint sector, and also to permit the manufacture 
of some of the items such as terminal equipment etc wholly 
in the private sector—was announced by the government in 
March 1984. The following letters of intent have been issued 
for the products listed for private sector: 


Product No of I.OI 

approved for 
private sector 

1. Electronic Telephones 40 

2. Electronic FA BX 12 

1. Elect ionic teleprinters 2 

4. Digital Facsimile Equipment X 

5. Electronic Fay Phones ,1 


IT1, Gonda has started production of ESS equipment. 
The Centre for Development of Telematics (CDOT) set up 
for development of digital electronic switching systems indi¬ 
genously has completed the development ol 128-line 
EPABX, and this technology is under consideration for 
transfer to industry for manufacture. This development will 
form the building block for the development of the large 
electronic exchanges. 

Three technologies for manufacture of EPABX equip¬ 
ment, namely, from GTE (Belgium), OKI (Japan) and Jeu- 
mont Schneider (France), have been selected. Letters of 
intent for the manufacture of EPABX equipment have been 
given to 18 parties in public/private sector with an annual 
licensed capacity of 900,000 lines. Foreign collaboration 
approval has been issued to 11 parties. 

Most of the units are expected to commence production in 
1986-87. Some parties have commenced production of 
EPABX/ PABX using indigenously developed technology. 

Technology selection activity for the manufacture of dig¬ 
ital rural automatic exchange (RAX) equipment has been 
started. Offers have been received from ten foreign bidders. 
Selection of technology is expected to he completed during 
1986-87. Letters of intent for the manufacture of RAX 
equipment have been issued to eight parties in the public 
sector. 

Transmission equipment 

For the PCM primary equipment, the Department of 


telecommunications (Dor) has chosen the equipment as- 
per the construction practice developed by IT1, Bangalore. 

' The knowhow for the equipment has been transferred by 
ITI, Bangalore to a number of state sector units. It is 
expected that the equipment will go into production in 
1986-87. 

DoT had projected the requirement of digital transmis¬ 
sion equipment, viz, UHF, microwave, coaxial systems, 
trans and higher order mux equipment in the Seventh Plan. 
After considering the indigenous availability of knowhow 
for various products, action for procuring technology has 
been initiated. Indian industries to manufacture the equip¬ 
ment have been identified in consultation with DoT. 

An Inter-Agency Single Point Industry interface and 
Action Committee was set up by the government under the 
chairmanship of joint secretary (Telecom), DoE. This com¬ 
mittee has been charged with the responsibility of taking 
time-bound single point action on clearance of industrial 
licensing, capital goods, raw material etc for indigenous 
manufacture of I NS AI and allied ground equipment. Dur¬ 
ing the year 1985-86, the committee met regularly and 
cleared applications/ issues brought before it within 15 days. 
New equipment such as LC1 s/ ECTs and DSCPC are 
expected to be in production in 1986-87. 

Two-way radio communication industry continues to 
grow to meet the requirements of civilian and defence users. 
A few additional letters of intent, have been given to state 
sector units. FC/CG/PMP approvals have also been 
accorded for the manufacture of this class of equipment to 
various holders of letters of intent. Additional units, namely, 
Elcot and Keonicx, have come into production and a few 
units such as Uptron and Meltron are going to undertake 
production of additional items like duplex transreceivers 
and transreceivers for security forces etc. 

I o meet the requirement of defence users for two-way 
radio communication equipment some units in state sector, 
namely, PWSL, Elcot, Webcl and HPSIDC have been 
promoted. 

The Department of Telecommunications has projected a 
large requirement of multi-access rural radio telephone sys¬ 
tems (MART) during the Seventh five-year Plan. GCELhas 
commenced production and ITI has finalised their produc¬ 
tion programme Uptron has been accorded foreign collabo¬ 
ration approval with Fujitsu, Japan. Orissa State 
Electronics Development Corporation Ltd has been given a 
letter of intent for manufacture of digital multi-access radio 
telephone system. 

Terminals 

Three technologies for the manufacture of electronic 
pushbutton telephones and related critical components from 
Siemens (FRG), FACE (Italy) and Ericsson (Sweden) have 
been selected. Letters of intent for the manufacture of elec¬ 
tronic telephones have been given to 50 parties in public/ pri¬ 
vate sector and small-scale sector with an annual licensed 
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to commence production during 1986-87. 

Hindustan teleprinters Ltd (HTL) has been given foreign 
collaboration approval to manufacture electronic teleprin¬ 
ters with knowhow from Sagem, France. Phased manufac¬ 
turing programme and import of capital goods have been 
approved. HTL is to commence production in 1986-87. Two 
more parties in the private sector have been given letters of 
intent for manufacture of electronic teleprinters with a 
capacity of 5000 numbers each. 

I he manufacture of digital facsimile equipment is 
expected to grow with the provision of facilities for intercon¬ 
nection on public switched telephone network (PSTN). Let¬ 
ters of intent have been recommended to be issued to 12 
parties in public/private sector. Some parties aie expected 
to commence production during 1986-87. Foreign collabo¬ 
ration and phased manufacturing programme of ECIL for 
this product has been approved. 

l'he manufacture of elec Home puyphones has been pro¬ 
moted with grant of letters of intent to three parties in 
private sector with a total licensed capacity of 65,000 
numbers. Foreign collaboration approval has been given to 
one party. 

I hc Department of I clccommunications has now permit¬ 
ted use of cordless telephones. Three state sector units have 
been given letters of intent to undertake manufacture of the 
product. 

Broadcasting 

Successful implementation of the special plan for expan¬ 
sion of I V network to cover 70 per cent of population and 
deployment of ILs 500 million worth of professional elec¬ 
tronics hardware covering low-power and high-power I V 
transmitters, IV rcccive-only (l'VRO) terminals and pro¬ 
gramme production equipments during 1983 and 1984 had 
beyond doubt proved the capability of indigenous electronic 
industry Having set up the basic infrastructure and network 
foi the mass communication media, the government had laid 
emphasis on consolidating and strengthening of the pro¬ 
gramme production facilities. I he six major public sector 
companies involved m the manufacture of broadcast elec¬ 
tronics hardware, vi/, BF.L. GC'EL, ECIL, Meltron, Keltron 
and Wcbel, maintained their stronghold in the broadcast 
electronic sector, by not only producing Rs 400 million 
worth ol electronic equipment and components during 1985 
for this sector but by continuously updating the technology 
through indigenous R&D, c.g., development of solar photo¬ 
voltaic system powered very low-power I V transmitter 
(VLB 1), and I VRO for unattended remote control opera¬ 
tion, impioved version of LPT with higher reliability, etc. 

As a result ol close interaction between the Ministry of 
I&B, Doordarshan and AIR, Rs 7500 million worth of 
electronic hardware requirements lor the Seventh five-year 
Plan of the Ministry of 1&.B have been consolidated and 
finalised. Broad product allocation has also been worked 
out in consultation with the major companies involved in the 


intent placed on these companies. As a result, it is estimated 
that more than 85 per cent of the Rs 7500 million worth 
electronic hardware requirement of the Seventh Plan in this 
sector would be met indigenously. 

All India Radio has planned to introduce FM broadcast¬ 
ing all over the country through deployment of around 200 
FM transmitters. BLl. and GCEL have already been geared 
up to meet the AIR requirement of FM transmitters through 
indigenous production. For the Seventh Plan requirement 
of Ministry ol l&B, OB/1EFP vans for video and audio field 
programme production have been taken up for manufacture 
by BEL, GCEL and Meltron, while the studio transmitter 
links(l.5GH7)for AIR are being manufactured by Meltron. 

With a high degree of self-reliance in broadcast electronics 
sector, our companies are now making major efforts for 
exports. 

Aerospace and defence electronics 

Major activities of the Department of Electronics in this 
sector include promotional efforts for technology develop¬ 
ment, consideration of import of the equipment, examina¬ 
tion of foreign collaboration proposals and industrial 
licences, consideration of EFC/ PI B proposals and promot¬ 
ing indigenous development/ manufacturing programmes to 
meet the projected needs in the product areas covered in this 
sector. These activities arc undertaken through an extensive 
interaction/consultation with the various user organisations 
and industrial and development agencies. 

As part of this activity exercises were carried out through 
various committees to identify long-term requirements of 
the defence and civilian users such as civil aviation, meteo¬ 
rology, shipping, home affairs for various electronics equip-- 
ment. Reports of these committees were discussed in the 
National Radar Council (for various equipment such as 
radars, navigational aids etc) and the Defence Electronics 
Committee (for various electronics equipment required by 
the defence services). Steps are now being taken to imple¬ 
ment these recommendations. 

With regard to consideration of import proposals from 
various users, in a number of cases new development, manu¬ 
facture programmes were identified to meet long-term needs 
indigenously, as also maximum supply from indigenous 
sources was ensured in the limited context of particulai 
import proposals. 

As regards the major programme for manufacture of 
high-power microwave tubes being implemented by BEL 
(for manufacture) and the Defence Research and 
Development Organisation (for development of new tubes), 
the production for the tubes is expected to commence in the 
latter half of 1986-87. A programme profile has also been 
prepared for undertaking development of techniques, tech¬ 
nologies and specific microwave tubes required by defence in 
future. 

As part of the licensing function of the DoE, ten cases of 
industrial licences and approval of phase manufacturing 
programme in this sector were dealt with. 
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Control, Instrumentation a industrial electronics 

The introduction of HVDC technology for power trans¬ 
mission saw significant progress in India during the year. 
The experimental line project being undertaken in associa¬ 
tion with BHEL for linking Lower Sileru in Andhra Pradesh 
with Barsoor in Madhya Pradesh through a lOOkV, I00MW 
HVDC transmission line registered significant progress. 
Simultaneously, efforts coupled with upgradation of capa¬ 
bilities in CE A and NTPC for system planning and engineer¬ 
ing studies, acquisition of HVDC simulator at CPR1 and 
initiation of seven R&D schemes for nucleating and nurtur¬ 
ing advance level research and manpower training pro¬ 
grammes at selected premier institutions have further 
strengthened the indigenous expertise for taking up the sche¬ 
duled introduction of commercial HVDC lines planned in 
the Seventh Plan period. 

The indigenous industry has geared itself to meet the 
automation, control and instrumentation requirement of 
power and process industries sectors for improving the pro¬ 
ductivity and reliability of operations. DoE had dialogues 
with the indigenous manufacturers and users in order to 
promote an increasing contribution of indigenous units in 
meeting the user requirements of uninterrupted power supp¬ 
lies, disturbance analysers, supervisory control and data 
acquisition systems, digital distributed control, instrumen¬ 
tation, etc. 

Wherever possible, the concept of pooling of resources 
was promoted to make optimum use of available resources 
and technology. In this regard, a consortium of local manu¬ 
facturers is now undertaking the automation of the seventh 
blast furnace of Bhilai steel plant providing for a major step 
up in technological advancement. 

Efforts are also underway to promote developmental 
work in gap areas of instrumentation systems for the power 
sector and kindle interest in premier research institute in the 
identification and taking up this activity. Dialogue in this 
regard has been initiated with Central Power Research Insti¬ 
tute, Bangalore. Small-scale and medium-scale industries 
have been supported for the manufacture of electronic pollu¬ 
tion control equipment required during the Seventh Plan. 

DoE, in association with the Department of Power and 
NTPC, is evaluating the possibilities of taking up of total 
modernisation and automation of an existing power plant to 
demonstrate the effectiveness of electronic techniques to 
increase plant efficiency. 

Among significant developments in power electronics, the 
single-to three-phase converter developed for the Railways 
by CEER1, Pilani is poised for large-scale application with 
the completion of first phase field trials. 

In association with the Railways, other applications in 
thyristor locomotives, chopper for EMJUs, signalling and 
telecom systems also took a quantum jump during the year. 

The advantages of AC drives in lieu of DC drives which 
has been made possible due to developments in power elec¬ 
tronics are being actively promoted through interaction with 


industry and users. 

Test and measuring instruments 

Test and measuring instruments manufactured in the 
country today are of varying sophistication and systems. 
Starting with a simple multimeter, frequency counter, etc, 
complex equipment like logic analysers and automatic test 
instruments arc being manufactured in the country. 

The working group on test and measuring instruments for 
the Seventh five-year Plan has estimated that the demand of 
test and measuring instruments in 1985-86 would be worth 
Rs 1250 million and that in 1986-87 would be worth Rs 1450 
million. In the terminal year of the Seventh five-year Plan 
(1989-90) the figure is Rs 2500 million. Against this, the 
expected production figures arc respectively Rs650 million, 
Rs 800 million and Rs 1500 million. It will thus be observed 
that there is a wide gap between demand and production. 

During the year 1985-86, four Ictlers of intent have been 
issued for the manufacture of various types of test and 
measuring instruments. Notable items are PCM testing 
equipments. 

Computers 

The revised computer policy announced on November 19, 
1984 has laid emphasis on. indigenous manufacture ol com¬ 
puters, computer peripherals and allied products of the 


latest technology at prices comparable witn international 
levels and bring about increase in indigenisation. To achieve 
these objectives, revised guidelines have been formulated for 
licensing small-scale approvals in these areas: 

1. These areas have been opened to all Indian companies 
having foreign equity up to 40 per cent. 

2. The capacities are considered in terms of values in 
proportion to the level of investment on plant and machin¬ 
ery. The approach has been adopted to ensure better quality 
production equipment development tool, the deployment of 
which becomes more viable with the increase in the level of 
production. 

3. To bring about rapid technological advancement, lib¬ 
eral import of design and drawing has been allowed. Foreign 
collaboration proposals are considered on'merit involving 
equity participation, lumpsum knowhow fee and royalty. 

4. Special waiver under Sections 21 and 22 ol the MR I I* 
Act have been provided to encourage investment. 

5. The list of OGL items has been enlarged to provide for 
the import of computer peripherals which arc not likely to be 
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indigenously available m tne near future. 

I he above measures have evinced interest of the reputed 
computer manufacturers and of NRIs to join hand with their 
Indian counterparts to produce the computers and compu¬ 
ter peripherals. The number of approvals (letters of intent/ 
industrial licences or small-scale approvals) in the area of 
minicomputer/ microprocessor-based system have increased 
to more than 300 units from a level of 150 units during last 
year. A number ol foreign collaborations have been 
approved (or minicomputer/microcomputers, computer 
peripherals including special equipment like M1CR encod¬ 
ers, readers, sorters for banking application. I o bring about 
standardisation in these areas, an attempt has been made 
and model specifications have been drawn for 8-bit range of 
personal computers. 

I he Department of Filed ionics has initiated steps for 
setting up of a Centre for the Development and Production 
of Computer Mainframes with a view to attaining self- 
reliance in the vital application areas such as defence, power, 
oil and steel. Electronics Corporation of India(EClL) which 
has been entrusted with the responsibility of initiating the 
project has already taken the necessary steps for acquiring 
land and construction of the building. 1 he collaboration 
agreement with Control Data Corporation for the manufac¬ 
ture o| the Cyber 810 and 830 systems has been agreed by the 
government. Accordingly, fcCIL is expected to place orders 
for capital equipment and depute engineers for the training. 
An investment of Rs 350 million has been approved for the 
project. 

Exports 

Exports arc being accorded the highest priority by the 
government. Electronics has been identified as one ol the 
areas having large potential for exports from India, keeping 
this in view, an ambitious target of Rs 10,000 million has 
been framed for the terminal year of Seventh live-year Plan. 
Rs 3000 million would be achieved from exports ol compu¬ 
ter software and Rs 2000 million from system engineering 
and consultancy services and the rest would come from 
export of hardware equipment and components. I he fulfil¬ 
ment of the above targets would call for sustained and 
coordinated efforts on several fronts. 

To enable the software export to take a quantum jump, 
software exports has been permitted through satellite based 
data links with overseas computers, I his provision of com¬ 
puter software export through satellite link will piomote the 
establishment of software export technology parks. A 
number of approvals have been issued. These software 
export technology parks will function as mini export pro¬ 
cessing zones. A park will have a satellite earth station in its 
premises for directly exporting the computer software over 
the satellite data link. OCS will control, opeiate and main¬ 
tain the satellite earth station. The Department of Electron¬ 
ics will act as a coordinator and will be fully responsible for 
its operation. 


urowin 

In the Seventh five-year Plan, electronics industry is tar- 
getted to grow at an average annual growth rate of 35 per 
cent with terminal year (1989-90) production at Rs 108,600 
million. The expected contribution of the various sectors of 
the electronics industry during the terminal year (1989-90) of 
the Seventh Plan is as follows: 


Sector 

Plan 
production 
(In Rs million) 

Components 

21,000 

Consuinei llettromcs 

20,000 

Communication 

31.000 

Broadcasting 

2400 

Aerospace & Dclencc 

5400 

C onliol, Instrumentation & Industrial Electronics 

20,100 

C omputers A Ollicc I quipmciii 

8700 


108,600 


Current innovations 

Major innovative changes in electronics industry technol¬ 
ogy that have occurred during the past two to three years are 
given below. I hesc changes will have far reaching effects on 
the operation of industrial sectors and hence on the 
economy: 

(a) Memories: IBM Corporation announced the 512kB 
random access memory, the largest RAM capacity yet 
achieved. 

(b) High Voltage ICs: 200-volt logic and control chips may 
soon be challenged by 400-volt chips. 

(c) Communications: Long distance fibre-optic systems 
with a capacity of 140 to 432 megabit per second are 
coming on line. Talks ot one gegabit per second have 
begun. 

(d) Satellite Communications: Millimetre wave (about 12 
GHz) systems will permit the use of much smaller 
antennae for direct broadcast satellites and other appli¬ 
cations. 

(e) Medical Electronics: Electrical and stimulation systems 
enable selected victims of spinal-cord paralysis to stand, 
walk and ride a modified tricycle. 

(f) Power Energy: Several high-voltage DC long lines and 
ties between asynchronous AC systems were put into 
operation. 

(g) Industrial Electronics: Assembly by robot of up to IS 
components per minute at a precision of 25 micrometres 
is now possible. 

(h) Software: knowledge-based systems are finally coming 
into actual'use. 

(i) Personal Computers: Comparability is now a major 
• goal of personal computer design. 

(j) Instrumentation: Disagreements on how best to test 

high-speed, high-pin-count, verv large-scale integrated 
chips are forcing manufacturers to break new ground in 
tester architecture. □ 
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Direct descendents of two great technologies 
the Lakshmi range of contactors and relays. 
Bom of an indo-Swiss connection _ 
backed by marketing thoroughbreds. 




¥M 

m/i 

/ m 




Lakshmi Electrical Control Systems is a 
Lakshmi-Sprecher+ Schuh collaboration 
geared to produce contactors, control 
relays and thermal overload relays tor 
the Indian industry, The Lakshmi range 
consists of control relays CS3, 
contactors CA3 and thermal overload 
relays CT3 thut are supplied with the 
‘SLIDE 0N‘ Auxiliaiy Contact Box in 2 
and 4 pole to provide the requisite 
configuration of contacts 

Consider the range 

Control Relay CS3 

Contactors CA3 - 9 to 30A 

Overload Relays CT3 ~ 010 to 32A 

Some special features of the 
Lakshmi contactors and control 
relays: 

• Coil change without disturbing 
connecting wires 

• Con be mounted on any plane - with 
screw fixing or dm rail mounting 

• Saves valuable mounting space 

• Definite pull-m at 0.85 Us. 

• ON or OFF operations in one 
movement 





S3*?, 


• Reliable operation trom - 25° C to 
70°C 

* Offers flexible contact arrangements 
Advantages of the Lakshmi 
overload relays. 

* 2 independent auxiliary contacts 

• Built-in single phasing protection 

The Lakshmi range conforms to 
the isi specifications as follows: 
Control relays CS3 IS. 6875- 
1973 and IEC document 17B & 41 
Contactors CA3 IS 2959-1975 
and IEC 1581 

Thermal overload relays CT3. IS 
3842-1966 Port IV and IEC 292-1. 

Backed by Best & Crompton* 
expertise: 

The Lakshmi range is marketed by 
Best & Crompton. People who hove 
over 75 years experience in electrical 
installations both in India and abroad. 
People who are well-known for the 
manufacture and marketing of 
electrical goods. People who otter the 
Lakshmi range an entire back-up of 
services. 







Lakshmi 

Electrical Control 
Systems Limited 


lecs ... and this is just the 
beginning 


AVAILABLE 

NATIONWIDE 


For further information contact: 

Best m Crompton 

Best & Crompton Engineering Ltd., 

29, Rojoji Salat, Modras-600001, or Its 
branches at Bangalore, Baroda. Bombay, 
Calcutta. Coimbatoie, Ernakutam, Madras, 
Madurai, New Delhi Secunderabad 
Vijayawada and Vlsakhapatnam. 
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LEADER 

FOR MODERN COLOUR TV MANUFACTURE 
VHF/UHF 25 ~ 95 omhz SIGNAL GENERATOR 


NEW LSG-222 

• For different frequencies available 
simultaneously in an output 

• With amplitude modulation function 
for NORMAL and VIDEO inputs 

• Frequency is set by 5-digit 
digital switches (Variable in each 
step of 10kHz) 



PAL b,c,dgh,i,k&i p ATTERN GENERATOR 

System 


LCG-399A 

• VHF: 

LOW 55~63MHz 
HIGH 185~205MHz 

• UHF: 

471.25~885.25MHz 

• PATTERNS 

Color bars, chrominance, 
Alignment (Circle Pattern), 
Luminance, 

Convergence, 
and 8 Color Rasters 


LEADER ELECTRONICS CORP. 

2-6-33 Tsunashima Higashi Kohoku-Ku 

Yokohama Japan 

TELEX: J47780 JPLEADER 




AGENT: (For Alt India except East India) 

Krishan C. Arora & Co 

P.O. Box 4218, New Delhi-110048 

TEL: 6411133 TELEX: 031-66557 CABLE: JUBILANT 

AGENT: (For East India) 

Varas International Pvt. Ltd. 

7C, Urvashi, 3 Hungerford St., Calcutta-700017 
TEL: 44-0191 TELEX: 212915 CABLE: RANJI 
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Why use just: anyMicroOmeter 

when 

there are S great ones around? 





The Motwane 3Vs> Digit L R-2Q4 and i?Ob. 
developed in our inhouse R & D Laborat nr-y ar e 
Exceptional instruments To begin wit.n, 
they're e digital series enjoying them inherent 
advantages at analog prices Cost./ 
performance bargains in Micro ohmmeters. 
becauee of their excellent accuracy, high 
reliability and effortless operation 

The LR series read in 6 ranges each The 
LR- £04 from £D milliohms to 2000 ohms 
(resolution IQ micro-ohms) ThoLR-205 t'’om 
as low as 2 milliuhms to 200 ohms 
(resolution 1 micro-ohm) 

Here is the combination of features that make 
these micro-ohmmeters uncommon 

■ Special circuit to negate those errors 
caused by pick-up in inductive components 
—automatically increasing versatility too 

■ Pulse mode operation that conveniently 
holds readings and avoids the usual errors 
resulting from heating of the internal circuit / 
samples under measurement. 

■B.C.D, output for systems capability 
■Sleek plastic casing that provides maximum 
protection and longer lasting good looks, 
with reduced size and weight. 

■Duality that’s exclusive, at a price that’s not. 

A system can be built around these instru¬ 
ments with the following optional accessories: 
■A Dilgitsl limit comparator for quick go-no-go 
checks. 


■ A Digital printer for hard copy. 

B A simple quick mate jig for speedy Q.C tests. 
When buying a Micro-ohmmeter you really have 
lust 2 options. And they are both great! 

For further details write to 
THE MOTWANE 
MANUFACTURING COMPANY 
PVT. LTD., at Gyan Baug, Nasik 
Road 422101 Tel.: 86297/36084 
Telex: 752-247 MMPL IN Grams: MOTWANE 
or Gyan Ghar, Plot 434 A, 14th Road, Khar, 
Bombay- 400 052. Grams: MOTESTEM. 



- ■ ■ ■ ■—Cut here and mail ■ — 

■’Plena* send firerocure and Quotation on your LR Senes 

Designation__ 

Company-- 

Address __— 

Telephone__„_Telex__ 



MOTWANE 


SELL ADSAIMC 1284 
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New chip for improve# 
IBM-PC performance 


Nippon Electric Corporation 
[NEC] has introduced V-serics 
microprocessors which can replace 
conventional processors, such as 
Intel's 8088 and 8086, to speed up 
both the PC and PC-XT without los¬ 
ing software compatibility. The 
V20 can be substituted in place of 
8088 and V30 in place of8086, with¬ 
out any fuss, by the owners of the 
computers themselves. The NEC 
chips are completely pin- 
compatible with the corresponding 
Intel processors. 

'Benchmarking' tests have 
revealed a modest but appreciable 
improvements in floating-point 
calculation, prime number calcula¬ 
tion, dBASE routine and 1-2-3 rou¬ 
tine after substitution in PCs. 
Integer counts, table look-up and 
compiler routine tests also showed 
noticeably better performance with 
V20. Even better improvements are 
noticed in the performance of com¬ 
puters in which 8086 chips are 
replaced by V30. 

In general, significant improve¬ 
ment is observed for mathemati¬ 
cally oriented software after 
replacement of the original Intel 
chips while a modest but noticeable 
improvement occurs for general 
programs:. The new chips should 
also work in all true IBM PC com¬ 
patibles without any problem. 
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Upgradation of micro¬ 
computers by Siemens 


The growing complexity of the pro¬ 
grams in use often requires a 
memory address area which can 
only be obtained in simple fashion 
by 16-bit systems. To assist in 
upgrading to this new generation 
of microcomputers, Siemens offers 
the AMS-M7 board as a low-cost 
CPU. The new central processing 
unit features the SAB8086 |S MHz]. 
The board is geared for the 8087 
math processor, the internal 80-bit 
structure of which enables complex 
mathematical computations to be 
handled with extreme accuracy. 



Siemens' AMS-M7 board can be used as a 
low-cost CPU for the upgradation of 
microcomputers. 


To enuble slow peripheral boards 
to 'get used to ’ the 16-bit world, the 
AMS-M7 allows between 0 and 6 
wait cycles to be set for cooperation 
on the local SMP bus. An on-board 
timer monitors the acknowledge¬ 
ment signal during data transfer 
via the AMS bus; the system, is not 
blocked if a signal should be miss¬ 
ing. The source is the SAB 8283 


timer chip. Among the special fea-' 
tures of the AMS-M7 are two SBX 
[single board extension] interfaces 
which enable a multitude of peri¬ 
pheral modules for extra memory, 
printers or monitors to be attached. 

For user-developed control pro¬ 
grams, the board can accommo¬ 
date up to 64 kB of EPROM and 32 
kB of RAM. The serial interface 
features the SAB 8251 programma¬ 
ble controller, which can be oper¬ 
ated in both polling and interrupt 
mode. The chip permits both syn¬ 
chronous and asynchronous data 
transmission. 


Integrated microprocessor- 
development system 

The Universal Development 
Laboratory [ UDL ] embodies a 48- 
channel bus state analyser, an 
8/16-bit universal emulator, an 
EPROM programmer and a pro¬ 
grammable stimulus generator for 
debugging hardware and software 
of up to 36 different microproces¬ 
sors. Integration of analyser, and 
emulation control in particular, is 
claimed to result in a very effective 
means of solving program flow 
problems. 

The analyser can trigger on sim¬ 
ple and complex events across all 
48 channels and can be specified to 
occur following a combination of 
time delays or sequenced events. 
Selective tracing allows for the cap¬ 
ture of only relevant information 
by specifying which ports, 
addresses or data ranges are 
recorded.. 

The emulator is available with 
up to 128k bytes of memory and its 
debugging software permits exami¬ 
nation of target processor registers 
and RAM. It also allows the user to 
stop on preset break points and 
single-step the processor through 
complex algorithms. Since the 
target processor remains in its 
socket, timing problems which are 
common to other emulation equip¬ 
ment are avoided. 
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Stepping up computer 
production 


The government has fixed a pro¬ 
duel ion target of Us 24,100 million 
for the Seventh Plan period for 
computers and office equipments 
[personal home computers, word- 
processors etc | and to achieve pro¬ 
duction turnover of about Ks H700 
million by the terminal year 19H9- 
90. 

Of the 101 companies which have 
been given the letters of intent, in¬ 
dustrial licences up to December 
1985 for the manufacture of compu¬ 
ters, 22 units are in production. 
Some of the prominent companies 
are: |/J Ambalal Sarabhai Enter¬ 
prises Ltd, llaroda; |2J Andhra Pra¬ 
desh Electronics Dev. Corpn Ltd, 
Hyderabad; |.‘J| Auto Control Pvt 
Ltd, New Delhi; [4] Bharat Heavy 
Electricals Ltd, Bombay; [5] Bihar 
State Electronics Dev. Corpn Ltd, 


Patna; [6*1 Electronic Corpn of 
Tamilnadu Ltd, Madras; and (7] 
Kerala State Electronics Dev. 
Corpn Ltd, Trivandrum. 

Letters of intent/industrial licen¬ 
ces of the remaining companies are 
at various stages of implementa¬ 
tion. 


Computer software 
production and export 

Computer software export is fetch¬ 
ing India just a third of what it cun. 
According to Mr Situnsu Kumar 
Basu, director, International Data 
Management Limited, successor to 
IBM, a software exporter today 
sends out his trained personnel to 
work at the importer's premises 
abroad to design and offer the soft 
ware. This proved costly to the 
Indian exporter. If after a trip to the 
importer’s premises, the Indian 
technician is allowed to design the 
entire software in India and export 


it, the realisation could be three 
times than the present earnings. 

The government has also taken 
steps to promote the development 
of computer software. These 
include integrated policy measures 
in electronics; new computer pol¬ 
icy; and the plans of the Depart¬ 
ment of Electronics to establish 
software development agency to 
promote the. integrated growth of 
computer software industry for 
export as well as domestic markets. 

Computer software marketed 
during 19S5-H6, the beginning of 
Seventh Plan, may be estimated at 
Rs 950 million, and during 19H9-90 
around Rs 6500 million, including 
the turnover of computer software 
for exports. 

Mr Basu feels that computer 
research in India would still be 
prone to limitations since Indian 
researchers feel very much at home 
abroad, while that environment is 
still not available here. 




Frquency Range: 



SOPHESTICATED SUKASE TECHNOLOGY AT 

EXCEPTIONAL VALUE PRICE 

SUKASE STEREO GRAPHIC EQUALIZER-GE-500 

The GE 500 Is a 2-Channel-10-Band 
Graphic Equalizer for precise response 
control over any audio source. Besides 
compensating for acoustic deficiencies, 
it can also adjust for personal listining 
preferences, or highlight 
certain Instruments 
Extra features Include 
EQ Rec. switch Tape monitor 
and line selection and 
EQ Bypass switch. 

A gain control 
permits out put 
level adjustment 


32H, 


64H„ 250H Z , 500H Z , 

, z , 2KH Z , 4KH Z , 8KH Z , 16KH Z , 


1KH, 

±12dB 

Dimensions: LXDXH—39 x 18 x 6 x cm (app) 
Colour — Mat Black 

Price : Re.999/- 
Including all taxes 


FOR PEOPLE WITH EARS 


For enquiry please write to us 
and for V.P.P. delivery full payment 
strictly by M.O./D.D. 

Manufactured In India By: 

viRqo eIectronSc iivdusTRiEs 

20 Subbu Chetty Street 
Wall Tax Road 
Madras-600 003 
Ph: 560438 

For Dealership Please Contact 
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iel'Cts 


, sav>e «° ur ^ e nt & 
U' alS ^ Eq^ 


LIFE SAVER FOR 

• Computer* • TVs. HKj 

• videos »Tape recorders KH 

• E.C.G. Machines 

• Communication Equipment 

• X Ray Equipment • Pump SetsJ 


Uk' 


Equipment Is Switched off 
in case of High/Low Voltage. 
Restarts automatically when 
normal voltage restored. 


TIME DELAY 
SWITCH 


COMPRESSOR PROTECTION DEVICE for 

* A,r Conditioners • Refrigerators 

• ' .fwTf * Water Coolers • Cooling Cabinets 
{ a of * Packaged Air Conditioners 

* Fixed time delay during 
frequent power mterrupUons. 

'T Ml ,J ' • Compressor re starts automatically 
IVR after 2 Minutes of restoration of power. 

-S SH • Can also be supplied with High/ 

Low Voltage cut-off features. 


AUTOMATIC LIGHT CONTROL SWITCH lor 


• Street Lights • Security Lights 

• Display Signs • Airport Runway 
Lights • Railway Station Lights 
and Warning Lights. 


Lights are Switched on at r ,—- 

Dusk and Switched off at [( 
Dawn automatically. 




SINGLE PHASING PREVENTOR 

' • '‘QEgr 

A for 


U (a) Single Phasing (b) High/Low 


9 voltage conditions (c) Negative 
* sequence voltage (d) Phase 

fe. " j I / 

unbalancing (e) Applicable 


for any horse power Motor 


PORTABLE RECHARGEABLE 
MINI TUBE LIGHT 

• Gives 3 hours continuous light 
e No maintenance required 
a In unbreakable A B S 
Plastic enclosure. 


OTHER PRODUCTS 

• VOLTAGE STABILIZER with built In Time delay 
and High/Low voltage cut-off feature. 

• FLP Electrical Equipment • S.T.D. Disconnector 

• Solid State overhead Tank Liquid level controller 

• Intrinsically Safe insulation Teeter. Audio-Visual Alarm 


Manufactured by 

ELECTRICAL EQUIPMENT 
CORPORATION l 

13/63. PUNJABI BAGH. NEW DELHI-110026 ^ 
Phone; 530675 
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Construction, 


AJay Chikersal 


Multiple Program Timer 

Using Sinclair Spectrum 

Micro 


G ive your Spectrum real power to control exter¬ 
nal electrical gadgets with this circuit. This con¬ 
struction project turns your Spectrum into a 
multiple program timer. To put it simply, it is a 
programmable switch set with respect to time. 

Let's consider a practical application of this project: You 
might encounter a situation when you find yourself awfully 
busy in appointments you cannot cancel and would not like 
to miss your favourite radio programmes either. To solve 
this problem all you have to do is ‘run’ the basic program, 
connect the interface unit, set your two-in-one on play-rec 


and leave home happily. 

The above is just one of the many applications this project 
can be put to; the limit is due only to one's imagination. With 
the right choice of components you will be able to control 
almost any electrical device. 

The project has been designed to provide control for a 
minimum duration of a minute, but can be easily modified to 
provide duration of a few seconds. The main effort has been 
to provide an inexpensive circuit, a simple interface through 
the cassette port and sure success. 

To explain how this project works we should consider 



Fig. I: Block diagram of the entire system. 
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PROGRAM LISTING 


RfM **#*•#*******#**•*•***•#« 

REM # PROORfiM FOR # 

RBM * MULTIPLE PROGRAM TIMER* 

REM • INTERFACE FOR SPECTRUM* 

REM « DV AJAY CMIKERSAL 1966* 

R(M ••*••*••*»••••••*♦••••••• 

LST n-i 

DIM Z ( 100) (DIM X <U*K»>lDIM Z* <H»0 B( S> iDIM X*(1 ihi,S) 

BORDER ll PAPER 5: INK O 
CL 81 PRINT AT 1, Ui -MENU" 

print pr s, n | "tanoanB" 

PRINT AT 4, 1 I PRESS*-" 

PRINT AT 6,6| "S*~ to »*t t irn* M 

PRINT AT B. B» "T-tin* diuolav" 

PRINT AT 10 f S|"D-—-qtuplay program*" 

PRINT AT 14, Bj"E-'to mntmr po 3 ran- • 

1* INKEY* * "SMH£N GOTO 300 
LET J - 0 

IF INKEY* • "T"THEN SOTO Sun 
I? INKEY* - "D"THEN GO TO 900 
IF- INKEY* • "E"THEN 0QTC1 18*00 
BORDER 1 

LET 1 “63336 * MftEK(£3fe74>* £56 • PEEK <L3b/3> ♦ (F.2L!r > 

IP l > Z(N) AND I < X(N) THEN LET J«1 

If J ■ 1 AND i ) X (Ml THEN LST N-N-. s L .1 J - V 

IP J - 0 THEN PRINT AT 15, U " PROGRAM NO. '*Nt "IN EXEHJT lOr» ’ 

IF J-l THEN PRINT AT 15, HFLASM 1 1 ” ^AQiaHAM NUT IN 6 .XHUJ f ICJN" 

IF J - I THEN PRINT AT 17, 1 J"STARTS 1 | **<N>|” ENDL"|X*(N» 

IF J O 1 THEN PRINT AT 17,ij“ 

REM TAIUjER IF J-l 

IF J - I THEN OUT 25*, 7 t OUT 254,^3 « GOTO ,\33 
GOTO 19C, 

REM SET TIME ROUTIN*. 

CLfl 

PRINT AT 1, £t"SET TIME" 

PRINT AT E,12|"BMBm 

PRINT AT 10, 1» "ENTER PRFBENf TIME IN HRS AND MINFnE.Q. O ,49) '■ 

INPUT 1* 

IF LEN T* 0 5 THEN PRINT AT fl, li-PltPSF C.NT»7 <V)AIN'"i UOTO >40 
LET H1-10*VAL (T* (!)>!♦ UAl, (T*f£>> 

LET M1-10*VAl <T*(4)> ■* VAL (T«,<S) ) 

IF HI <0 OR HDJ3 1HLN PRINT AT 7, 1|"hOU»B SUOUI. I ML HFTUCLIM 0 AND £3"PR1NT 
AT 9, 1 1 "PLEAB£ ENTER A&fl-N”j i3(JTD 345 

IP Ml> 59 THEN PRINT A* 7, i;“MINUTES SHOULD PL BETWtEN O AND 59 "1 ARTNT A* 

9,1|"PLEASE tNTER AGAIN” 1 GOTO 345 
LET K»(Hl*JSOO+Ml # 60) * So 
LET Ji - I NT (K.V6B536 1 ) 

LET je-INT<<K~ JI • 65536 ) / 456 > 

LlH JJ-K-J1* 65536 - J£# 256 

POKE 23674, JI 
POKE £3673,J£ 

POKE 43672, J3 

PRINT AT " □ - 1 h £ > ■ 

PRINT AT fl, 11,''| ■» 

PRINT AT 9, U|"l ■" 

PRINT AT 10, 11 1 " ■ ■ •• 

PRINT AT 11,11|"■■■■■■■■■■ " 

PRINT AT 9,13* T* 

FOR R-l TO 5 
PRINT AT 9,IS|" “ 

FOR F - 1 TO 7S 1 tot f 


*B*> PRINT AT 9, iSl*!" 

AltO FOR F - 1 TO 7ft j NEXT F 
495 NEXT R 

490 GOTO lOo 

f.O«' Al'M DISPLAY TI ML ROUTINE 

51" ) r ■i J PEK <£36 74) « r.Sb * »*CL K i. 

ft?" I l” 0-0/00 

SJO LI M»> UNHO'ibOo) l 

5*0 LEI M2»(lN.1(\o - 3€.0u * *£> / bU>' 

550 .' > i'J, ’ N . • I Hi -\e> J4 

3b'. LI ’’ C* •* 9 I »*<«£> 
ft65 IfT D* i. , R*UL.) 

S/V IF M,» * |n THEN I.CT DU >' ' 0 M ♦ D* 

560 J- M*' < U THEN LF < b* ■* 6* 

590 ci r. 

too owrvT AT 5, IV; ,, PKE.KfM' flMl ' 

cm print qt 7,)i| immiia 
P w I NT AT •*■ 

f. ’•> PRINT A r 9, 1 1 1 '« ■" 

C .40 PR IN' AT 10, v 

560 PRJN> AT 9,13; 0* *" 1 " L• 
fo r ' GOTO 4fto 

*J0o RLM DISPLAY PROORAMh AUUT INF. 
f ;io ri_& 

**»’• PRINT AT A.<■: " gBTrWUL."' finggT H5Pl.flW * 

%'5 PRINT AT f, jl'BM B8F 

•.)3o prim wr c, i/rtBIBnULam " 

940 f'QP 1 * I ro lOu 

W Ji ) - O UNO X < I >•■ O I'nbN (JOT O lixm 

MOO PRINI "PROGRAM NO."|Tj" "» 7*<f) .. 

MOo n l X. T 

JO! 1 fOH K - 1 ID J»UO » NfcXT K 
U'rO 00 ru 100 

MOO HtM ENTER PROGRAM'S RCiUT INC 
MlO CLB 

12^0 PRINT AT C.10*" CONTROL 9HEEl 
’230 PRINT «r 3, 1 o|‘‘B9S9B‘ 

1240 print wi nj,m" 6NiCR program ncj." 

1250 print nr n. 21 •• 

I2G0 INPUT Q 

3.S70 PRINT AT 13, £f " PROGRAM NO." * Q 
1200 PHINI A) 15, 2|"ENTER STARTING 11ML"| 

,205 XNPtJT D* 1 PRINT B* 

1290 PRINT AT 17,2|"ENTER ENDING T1ML"| 

1295 INPUT C* . PRINT C* 

1300 LET Z*(0) - B* 

UiO LCT X* IQ) » 0* 

13^0 LET H5-10*OAL B*(1> «VAL B*(2> 

13£« LET H6-10*VAL B*<4) »UAL B*v3) 

1344 LET H3-50*<3600*H5*60*H6> 

1330 Lfcl H7—10*VAL C*(1)+UAL C*'£) 

1332 LET HB-10«VAl C*<4)+VAL C*(S> 

1334 LET H4-SO* C3fci-J*HI , *60«H8) 

1341) LET Z(0) - H3 1 LET X(0> - H4 

1350 IF H.1 < K THEN LEI Z10> 7<Q> ♦ 4l200n«' 

13G0 IF M4 < K THEN LEI X(Q< - X(0) * *340000 

1590 PRINT AT 19, I|"PRESS-* M FOR MENU- 

1595 PRINT AT 2l,0|“t TO CN'' £R MORE PRQI3RAMS- 

1600 IF INK6Y* - "M" THEN tlOTO IOU 

1610 IF INKEy* - “E" THEN GOTO 1200 

I6e0 GOTO J600 


PffK (P. 3672) 


both software and hardware parts of it. 

Software 

In the software part, we have the basic program as given 
in the program listing Table. The program essentially works 



Semiconductor*: 

ICI 

ri 

T2 

D1-D3 


PARTS LIST 

— NE555 timer 

—‘ 80OH npn transistor 

— 2N1307 pnp transistor 

— IN400I rectifier diode 


INPUT 
FROM 
SPECTRUM'S 


FI*. 2s Circuit diagram of the farterfac*. 

MAY1W6 


Retiiton (all % watt, ±5% carbon): 

RI — 5.6-kilohm 

R2 iOO-kilohm 

R3 4.7-kilohm 

Capadton: 

Cl — 0.01,P-F cerai 

C2 - 33AF, 10V e 

C3 ■* 470t*F, 10V 


Mhedbneoiw 

RLI 


0.01,P,F ceramic disc 
33AF, 10V electrolytic 
470t*F, 10V electrolytic 

9-volt relay 

PCB, 1C socket, flexible wire, 
small enclosure, EP jack etc. 


with respect to time set by the user, activating and deactivat¬ 
ing the device in accordance with the programs set by the 
user. The program generates trigger pulses whenever the 
device has to be activated. This is achieved by the simple 
basic commands 

OUT 254,7 
AND OUt 254J3 

The only other curious thing about this program is the 
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utilisation of the Spectnin?nntenIa!T!o3^^3s!n^Iw 
basic peek and POKE functions. 

I'itrce memory locations: 23674, 23673 and 23672 are 
reserved by the computer to maintain and run the clock. The 
clock runs all the time, independent of program control. 

The clock works precisely like this: The byte stored at 
location 23672 increments 1,50th of a second when incre¬ 
mented from 255. It resets to 0 and automatically increments 
the byte stored at 23673 by 1, which in turn when reset toO. 
increments the byte stored at 23672 by I. 

»—n-n_n_ 




° —f- f 


. J fc=== L 

Fig. 3: Wave forms at different stages in block diagram. 

lo set the time we first find the fiftieths of a second 
contained in the time. T his is given by the expression: 

lime (in fiftieths of a second F(Hr»*3600»Mins*60)«50 

This time is then broken into three more numbers A.B 
and C -as given by the relation below: 

I ime=6S5.16«A*256»B+C 

These three numbers are then stored successively in the 
locations 23674, 23673 and 23672. 

POKE 23674.A 

POKE 23673,B 

POKE 2.1672,C 

To find the present time, we apply the formula given 
below: 

I ime (fiftieths of a second) = 655.16 « PEEK (2.1674) + 256 » PEEK 
(2.167.1) + PEEK (2.16/21 

According to the Sinclair basic manual ^his method gives 
accuracy to about 0.01%. i.e. a disparity of 10 seconds per 
day. However, triggering by the use of the OCT instruction 
may make the clock loose time. One can experiment and 
perhaps design a better clock system. If this idea is used in 
any other basic program, the use of beep command and 
cassette operations (i.e. load and save) should be avoided 
while the program is in execution, as these will definitely 



U UUUU 


ORDINARY 1—————I 
MONOST ABLE U T rj . 




RETRIGGERABLEr 
MONOST ABLE I 

Fig. 4: Typical waveform of a retriggerable monostable. 




Fig. 5: PCB layout for the interface, 
slow down the clock. 

All one has to remember while using the program is lhata 
24-hour clock is being used, i.e. time must be between 00:00 
and 23:59, and that all the inputs of the Ml NU assume use of 



Fig. 6: Components layout for the PCB. 

upper-case mode. So one shouldn't forget to CAPS LOCK 
before running the program. 

Hardware 

The heart of this project is once again the ever so popular 
NE555 timer chip. In this project it is configured as a 
retriggerable monostable. 

The circuit consists essentially of four simple parts. The 
first part is an inverting amplifier which amplifies the feeble 
trigger pulses from Spectrum produced by the out instruc- 
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(a) The options in the menu. 




kii^rnkm&0 *■:$£/ 

; ejsfet y. ■' 

/ ' 4 ■ 
ij ,, u ,, Ji ftf* jW. ■ * 


(c) l ime displayed automatically after being set 



(e) ‘E’ Selected to enter the programme. 



(b) ‘S’ Selected to set time. 



(d) ‘T* Selected to show the present time. 

, > MiVwwMiwpi 

♦*<*;■-{.** ' v < 

1 * * - i - ■ I t . » 1 

* t« 1 • a . ‘ ■ , ■ 1 



ti % '■ * ■ t ^ . , 

(f) ‘IV Selected lo verify the list of programs entered. 



(g) Typical display for menu when a program is beingescecuted. 

Fig. 7: Various modes of the BASIC program. 
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Fig. N (h): Initial set up to load the program. 



Fig. 8(b): Final set up to activate the device. 


tion. The second part ensures edge triggeiing oi the mono- 
stable with the help of the network comprising resistor R3, 
capacitor C'l and diode Dl. The third part has the monosta¬ 
ble with timing components, resistoi R2 and capacitor C2. 

The time period of this monostable is given bv 

1 = 1.I*R2*C2 

In this circuit (Fig. 2) R2=100-kilohm and ('2=33 MF. 
Hence, the time period is equal to 

T = 1.1 * 100* I0 , *33 x 10" h 
=3.63 seconds. 

If one wants to control the external device for a duration 
of few seconds, the value of the timing components R2 and 
C2 could be changed to decrease the time period. One could 
also make changes in the basic program so that trigger 
pulses occur more frequently. 

This part also consists of the retriggerable configuration 
made possible by transistor 12. In an ordinary rnonostable 
the 555, once triggered, continues till the time period runs 
out. In this application it is essential to extend the time 
period as per time set by the user. This is achieved by the 


shown in Fig. 2. Each input pulse will disdiarge C2 to about 
1 volt. (In the normal operation C2 is discharged to about 0.2 
volts). So, the rctriggered time period will be slightly slower 
than the normal period. 

Waveforms for both the normal and the retriggerable 
monostables are given in Fig. 4, for comparison. 

The last but the most important part of the circuit is that 
of control. Once triggered, the 555 drives the relay directly. 
One can choose the relay depending upon the current and 
power requirements of the external device. 

After having gone through the entire process, let’s now 
have a clear and concise overview of the whole process by 
referring to Fig. 1. 

First, the Spectrum generates trigger pulses at the right 
time and for the i ight duration which are inverted, amplified 
and fed to the input of the monostable. Since the input pulses 
occur faster than the time period of the monostable, it is 
retriggered and the output pulse indicates only the start and 
end ol the train of input pulses. This output is then fed to the 
relay which controls the external device. 

The waveforms at different points in the block diagram 
are shown in Fig. 3. 

Setting up 

lype in the BASIC program. Run it, and observe the 
options available on the MENU. Study Fig. 7 carefully which 
shows various frames that appear on TV when you RUN the 
program. You are first expected to set the present time, after 
which you can set the programs for the day. Having set the 
options, you can now return back to menu, connect the 
interface unit to Spectrum via the EAR socket, switch it on 
and go about youi important business, trusting the spectrum 
to do the rest faithfully, unmanned. 

The ‘setting-up’ is also illustrated pictorially in Fig. 8 for 
clear understanding. 

Typing on the keys also generates trigger pulses. So, it is 
advisable to turn the interface unit ‘ON' only after you are 
satisfied with entries of present time and programs for the 
day. The menu gets locked (i.e. the options are not available) 
during the execution of any one program. To extend the 
facility of‘choosing options' to all the routines, all you have 
to do is retype the basic program line 280 in all the routines. 

The variable ‘J’, as used in this program, is used to indicate 
the state of control. Logically, J=0 indicates the ‘OFF state 
and J=1 indicates the ‘ON’ state. 

Some other applications of this project could be to control 
the cassette recorder through the remote socket to have a 
more effective filing control; to use it as an anti-theft device 
for switching on and off the lights of your house during your 
absence, indicating occupancy, to any prospective burglar; 
to keep your dinner warm by controlling the hot plate; if you 
have a small water pump handy, it could water your plants 
during your vacation. 
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"Doctor, you ve got to help me! I've caught a cold, 

and my car's computer refuses to recognise my "Fractured skull...seems he was going at 200 

voice. It sounds the burglar alarm whenever I kmph when his cars computer detected an ant 

speak to it now!' crossing the road, and locked all the brakes on. 



"Well, at least the microchips they've supplied for 
these heat-seeking missiles this time are working. 
Whichever way we launch a missile now, it turns 
towards the sunf" 


"Vet, air, I know our computers always carry 
unconditional lifetime guarantees, but I'm sorry, 
air, we can’t replace this micro of yours... 
obviously, its lifetime period la quite overf” 
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ALLAHABAD 

ALLAHABAD ELECTRICAL & 

ELECTRONICS 

533, Nehru Nagar. 

Jaikuti, Meerapur, 

Allahabad 211 003. 

AHMEOABAD 

RADIO ELECTRONICS 
Opp Gulabbai Hospital Bldg., 
Relief Road, 

Ahmedabad 380001. 

BANGALORE 

BANGALORE ELECTRICAL 
AND ELECTRONICS CO. 

122, 1st Floor 
Sadar patrappa Road 
Bangalore 560 002 

BARODA 

MANDAR ELECTRONICS 
Ganeshwadi 

Behind Khanderao Market 
Baroda 390001. 
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ANOTHER 

WINNER 



SPARK GAP CAPACITORS 

Spark Gap Capacitor*, to protect picture 
tubes Box configuration Encapsulated in 
flame letardanl polypropylene and protected by a 
dust cover Miniature sue Available in popular 
rulings Competihvely priced 


CAAACITOAS 


CTR MANUFACTURING INDUSTRIES LTD. 
NAGAR ROAO. POONA 411 014. 


WAMJ«rvi u 


AUTHORISED STOCKISTS 


BOMBAY 

PRECIOUS ELECTRONICS 
CORPORATION 
Chotanl Building, 

52, C Proctor Road, 

Grant Road (East) 

Bombay 400 007. 

ELECTROMARK 
304, Lotus House 
33-A New Marine Lines 
Bombay 400 020. 

CALCUTTA 

GENERAL RADIO COMPANY 
6. Madan Street 
Calcutta 700 072. 
ELECTRONIC 

COMPONENTS A SYSTEMS 
32, Ezra Street 
Room No, 418,4th Floor, 
Calcutta 700001 


DELHI 

INDIAN TECHNOLOGICAL 
PRODUCTS , 

Flat No 305-306 
Bldg No. 35-36, 

Nehru Place. New Delhi 110019. 

DEWAN RADIOS- 
1681/26. Bhagirath Palace 
Chandm Chowk, 

Delhi 110 006 

HYDERABAD 

SHILPA ELECTRONICS 
107, Parklane 
Secunderabad 500003. 

INDORE 

ATI AS SALES AGENCIES 
18/2 Siyagam 
Indore 452001 

JAIPUR 

EL-TRONICS 

87, A Dhuleshwar Garden 

Jaipur 302 001. 


KANPUR 

EVERON ASSOCIATES 
18/179, 1st Floor, 

Opp. Phool Bagh, The Mall 
Kanpur 208001. 

KOTA 

CHAMBAL ELECTRONICS 
4C 16 Houaing Board colony 
Talwadi, Kota 324 005 

LUCKNOW 

ARTEK ENTERPRISES 
14. Cantonment Road 
Opp. Shllpi Cinema 
Lucknow 228 001 

MADRAS 

TEXONiC INSTRUMENTS 
Poat Box No. 3746 
9, Athtpattan atraet 
Mount Road, Madras 800002 

PRECIOUS ELECTRONICS 
CORPORATION 
9, Athlpattan atraet 
Mount Road, Madraa 800002 


POONA 

NAGESH ELECTRIC & 
ELECTRONICS CORP. 

476, Budhwar Peth 
Pune 411 002 

TRIO RADIO & ELECTRONICS 
CORPORATION 
488. Budhwar Peth 
Pune 411002 

TRIVANDRUM 

ACE-INOIA 
T.C. No. 1/978, 

Bank colony Road, 
Kumarapuram 
Trivandrum 898 011 


STOCKISTS REQUIRED FOR UNREPRESENTED CITIES 
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Precision electronic products, components 



and spares now have a perfect, safe, economical 
material handling solution. 

PRINCE PLASTIC CRATES 


[2976 





PERFORATED 
SQUARE CRATE 

DIMENSIONS IN MM _ 

INNER 410 4% 170 
OUTER 460 430 175 




PERFORATED 
TUB POUCH CRATE 


DIMENSIONS IN MM 

l 

B 

H 

INNER 427 

335 

124 

OUTER 471 

378 

137 







CLOSE CRATE 
MEDIUM 


DIMENSIONS IN MM 


L 

B 

H 

INNER 

412 

332 

229 

OUTER 

445 

364 

241 
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up to 650 ml. capacity 
up to 285 mm height 
up to 80 mm diameter 



SQUARE TRAY 85 


DIMENSIONS IN MM 


L 

B 

H 

INNER 

345 

250 

80 

OUTER 

375 

280 

85 
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BEER BOTTLE CRATE 


DIMENSIONS IN MM 


l 

6 

H 

IMNFR 

340 

255 

300 

OUTER 

385 

280 

316 


A-l PLASTICS 



V ' I M ! !V?t Hfj, A 7 F ( > a \n-'f l-S 5 \I y\ “AlJINi 
> T i i !■’ I A 7 ;■ M; ' ‘A f A > 4 i [i2 ' ’ ■ i A ' ■' f\f 

(• 1 ' a *' urn.sfvi'AWf 111 f x 11 §3 i. i f v |K( 


MINI CRATE 


DIMENSIONS IN MM 

L 

B 

H " 

INNER 394 

200 

133 

OUTER 438 

222 

137 



MIDY CRATE 


DIMENSIONS IN MM | 


l 

B 

H 

INNER 

360 

240 

145 

OUTER 

390 

270 

150 


V’t'.. 795333 
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ELECTRONIC 
INFORMATION SERIES 


28 titles speed and simplify finding, reviewing and 
comparing detailed device information on "Transistor, 
Diode, Thyristor. Discontinued Transistors, Discontinued 
Diode, Discontinued Thyristor, Audio/Video Consumer ICs, 
Digital ICs, Interface ICs, Linear ICs, Module/Hybrid 
Memory ICs, Microprocessor ICs, Microcomputer Systems, 
Microprocessor Software, Discontinued Digital, Discon¬ 
tinued Linear, Discontinued Interface, Optoelectronics, 
Discontinued Optoelectronics, Power Semiconductors, 
Application Notes Reference, Microwave, Discontinued 
Microwave, Master Type Locator, Discontinued Type 
Locator, Power Supplies, 1C Functional Equivalence Guide 

1. Savo Data Collection and Search time 

2. Find the Precise Device for your special needs 
the Ideal way 

3. Quickly and easily compare Manufacturer's 
specifications 

4. Get up-to-date accurate information 


Write for Details to 


The Exclusive Agents in India: 


Allied Publishers Subscription flqency 


750 Mount Road MADRAS 600002. 


SYMBOL OF QUALITY: J J. TRANSFORMERS 


Our Programme: 

TRANSFORMERS FOR T.V., 
TAPE RECORDER, TWO-IN-ONE AND 
STEREO DECK. 


Power 
Step-down 
Step-up 
Output 
Isolation 
Line-matching 
Choke 
Auto 
Filament 
Modulation 
Input/driver 
Custom Built 


Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 


For further information kindly contact. 

J.J. ELECTRONICS 

A-23, Mayapuri Industrial Area, Phase II, 

New Delhi 110064 Phone. Fac. 591839, Res. 621258. 619526. 


INTERFACE BOARDS 


EPSON PRINTERS 
RS232C type Serial interface 
with 2K Memory 
NLQ-Boards-for 
EPSON-FX100+ & FX80+ 

SEIKOSHA PRINTERS 
RS232C type Serial interface 
board for GP700A Colour 
printers 

ZX-SPECTRUM 
CENTRONICS type parallel 
interface for Printers 
e.g. all SEIKOSHA, EPSON, 
OKI, TANOY. 

Available from READY STOCK 
HURRY UP. 


DOMINION 


IS NEW QUUNS ROAD. 

OPERA HOUSE. BOMBAY 4000U4 
PHONES 3S0747, 3U2988 
cable domira 


e All Kinds Of ICs To Meet 
All Kinds Of Needs 


• MICROPROCESSORS DEVICES 

• COUNTER CHIPS 

• DVM-DPM CHIPS 

• MOS/LSI CHIPS 

• TTL/C'MOS/LINEAR 

• OPTOELECTRONIC PRODUCTS 

• TRIMPOTS, ZENNER DIODES. CRYSTALS 

• TANTALUM CAPACITORS 
. TRANSISTORS/UJT'S 

• SOCKET, CONNECTOR, FLAT CABLES 

• COMPUTER MEDIA PRODUCTS 

For details 


625, Panchratna. 

Mama Parmanand Marg, Opera House, 
BOMBAY-AOO 004 • TELE: 38 49 23 
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Comparative Study of 
Computer Languages 


Input, Output Statements (2) 

Part XI 

R. Ramaswamy 


I n COBOL wc can enter the data in the program in two 
ways. One is through the console typewriter and the 
other through data liles. Of course, wc can enter data 
as part ol the program by means ol assignment state¬ 
ments. In this article, we shall consider the instructions to 
perform the input/ouiput operations through the console 
mid the printer respectively. Later we shall considei how 
data can be entered and output through files. When we write 
hies, we mean only computer tiles, i.e., the floppy diskette 
medium. 

Instructions for entering data through the console 

lust as we have the READ-FORMA 1 pair of statements 
m FOR I RAN for entering data through the console, we 
h.i ve the ACCEPT statement in COBOI for entering data 
ilcough the console. The general form o( the ACCEPT 
Mmement is 

ACCEPT variable 

Only one variable is accepted by one ACCEPT statement. 
'Anen the computer encounters this statement, it stops and 
"mts until the value of the variable is keyed through the 
creole. If you want the values of ten variables to be entered 
i l ”">ugh the console, the ACCEPT statement must be exe- 
! ccied ten times. You cannot give the names of all the ten 
tables in the same ACCEPT statement. Thus there is a 
: se - ere restriction on entering the data into the program by 

I Ma/ i98g 


means ol the ACCI PI statement. Rcmemhci lhai m I OU¬ 
TRAN a list can be enteicd tluough the console when tlie 
computer stops on encountering the R1 AD statement Sup¬ 
pose you want to entei the name ol a person, you can wiiie 
(he ACCLPI statement as 
At Cl PI N AMI 

The computer waits until the name is keyed thiough the 
console. One may ask whether there is any H IRMA I state¬ 
ment as in the case ol FOR I RAN. Ot emuse, the’ variable 
‘NAME' must have been completely described beforehand 
in a section called the WORKING'S IORAGL SEC I ION. 
This is similar to the FORMA! statement in FORTRAN, 
though it is not called by the same name, l very variable that 
is to be read by the ACCEPl statement must have been 
described earlier by giving the level number and the nature 
and length of the data item. 

We know that when data are independent, they are given 
the level number 77 in COBOL. Code letters are used to 
indicate the nature of the data item. The code ‘9' is used lor 
numeric data, ‘A’ for alphabetic data and ‘X’ for alphanu¬ 
meric data. The width ot the data is represented by repetition 
of the code characters. If a numeric data item is to have a 
width of 4, then it is coded using four 9s. The location of the 
decimal point is indicated by putting the code letter *V’ in the 
required location. If the number is to be signed, then the 
letter ‘S’ is put at the left end of the code. Forexample, to tell 
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the computer that an independent variable ‘A’ must store a 
number whose value is -789.65, it must be described as 
loy»>ws: 

77 A IMC S999V99 

The number ol digits can be less but not more. If the number 
is positive, the code letter S’ is ignored, Jo represent an 
alphanumeric data ol width 10 to be stored in the variable 
‘NAME’, the description will be: 

77 NAMI Pit X< III) 

l or puie alphabetic data the description of a variable, say, 
‘DESIGNATION’, having a width ol 15 will be: 

77 111 SKiNA I ION Pit A( 15) 

Prior description of all variables is essential in COBOL but 
not so in LOR I RAN^/ 

Instructions for outputting result through printer or screen 

Just as wt have the WRI1I -FORMAT paii of statements 
in LOR I RAN lor printing the result on paper, we have the 
DISPLAY statement in COBOL lor printing the result on 
papei. I he result also appears on the seicen. I he general 
lorm ol the DISPLAY statement is: 

DISPI AY list 

1 he list contains a list ol one or more variables separated by 
commas or simply spaces. 1 he total width ol the items to be 
printed must not exceed one line width, i.c., 80 characters in 
the case ol an 80-coluinn printer. It you want to punt the 
values *>1 three variables whose values arc 234,435 and 56 7, 
you give the DISPLAY statement as 
DIMM AY A. ». ( 

I he computet then prints the values as 
2 1443556 ! 

If you want to give a gap between the items you can give the 
statement as 

DISPLAY A. 1 '. B, •'. t 

Now, one space will be left between two daia items. II you 
also want to give the names of the vat lables, you can give the 
statement as 

DISPI AY A \ A. B - B. f ’. C 
fhe computer prints the result as 
A - 2.14 H - 435 ( = 567 

Strings are printed as enclosed within quotes. Suppose the 
variable ’X' stores a string ’KR1SHNAMLR I HY\ II you 
w i ite 

DISPI AY X 
The computer prints 
XRISHISAMURIHY 

Remember that in COBOL all the variables should be com¬ 
pletely desciibed with regard to their nature, type and 
length. 

Formats for input and output data 

We said that every data item whether used during input or 
output must be described. These descriptions can be called 
the formats for the input data and the output data. Suppose 
you want to enter the data -0678.95 into the variable ‘X\ ‘X’ 


must be described with an input format as follows: 

77 X PIC S9999V99 

For outputting the result, a different format must be given. 
Otherwise, the sign and the decimal point will not be printed. 
We would like the output to appear as -678.95. The format 
for the output field must be edited so as to give the result in a 
presentable form. 

Sometimes the $ sign has to be added before a number 
[ here may be many more editing features which we would 
like to have in business problems. In such cases, we have to 
give editing picture clauses for the output data items. Edited 
picture clauses can be given only to output data items and 
not input data items since a COBOL program cannot use 
edited data foi manipulation purposes. We output the result 
only alter all manipulations are over. In FORTRAN, the 
sign and the decimal point can be given in the input data. 
But in COBOL the sign and the decimal point cannot be 
given in the data. They are instead denoted by some codes in 
the format statements. 

Need for editing output data 

Suppose you have a program which calculates the total 
sales foi a company. The item TOTAL-SALES should have 
been described as follows: 

77 IOI At -SAI.FS 1MC 9(6)V99. 

II, as a result of several calculations, the program has com¬ 
puted the value as 07458255 and you had given a DISPLAY 
statement as 

DIMM.AY -TOI AI.-SAI LS I01AI -SAl.fcS 

the computer prints 

IOIAI.-SAI.CS -- 07458255 

Obviously, the above luint is not meaningful. A far mote 
desirable form would be: 
lOl At -NALLS = $ 74,582.55 

In order to accomplish this transformation from the purely 
numeric form to the more familiar form including a dollai 
sign, a comma and an actual decimal point, and excluding 
the zeros, a COBOL, process called EDITING is performed 
I his EDI IING is done using some PICTURE characters to 
describe the output data items. Note that editing symbols 
must not be used for data items in the input file. 

Editing symbols in COBOL 

I he following are some of the editing symbols used: 

- CR DB * B 0 

Let us now describe the function of each of these editing 
characters one by one. 

The Z character 

The Z symbol is called the zero suppression symbol < 1 
character. It is used to suppress zeros in the non-significant 
places in a number. Numeric characters other than '*■ 
embedded or trailing zeros, and signs are not affected by tin' 
zero suppression character. It is permissible to replace all C c 
9s in a numeric picture clause with Zs. Table 1 illustrates the 
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7 ?unctioiung of the zero "suppression character. 


TABLE I 


Input Field Output Field 


Picture of 

Item 

Stored 

Picture of 

Item 

Value 

the Item 

Site 

Value 

the Item 

Si/e 

Prin led 

yyyy 

4 

0007 

yyyy 

4 

ooo; 

yyyy 

4 

0007 

//.yy 

4 

07 

yyyy 

4 

0007 

//.//. 

4 

7 

<W*W 

4 

4005 

//// 

4 

4005 


Decimal insertion character 

In the input field, one must not put the actual decimal 
point in the picture clause but only indicate the location ot 
the decimal point by putting the code letter *V” in the location 
where the decimal point is required. I he letter *V* is said to 
be placed in the position ol the assumed decimal point. In the 
output field, we would like to place the actual decimal point 
tor being meaningful to the users. So in the output held, 
which is now said to be edited, we show the position ol the 
decimal point by actually putting it in the desired position. 
Unlike the V character, the (.) character is counted in deter¬ 
mining the field length. I he decimal inset lion chaiactei can 
be used in conjunction with the Z charactei. I able II illus- 
tiates the function of the decimal point insertion charactei. 



Input Field' 

TABLE II 

Output Field 


Picture of 

Item 

Stored 

Picture of 

Item 

Value 

the Item 

Si/e 

Value 

the Item 

Si/e 

Printed 

yyyvyy 

5 

01254 

yyy yy 

<> 

012..14 

yyyvyy 

s 

012,14 

/.// /./ 

(. 

12. .14 

yyyyvyy 

<> 

000000 

////.yy 

7 

.00 

9(5)V9 (> 

The $ character 

009755 

/.<5).y 

7 

975.5 


I he $ sign can be used in two ways as a fixed insertion 
character and as a floating character just like the Z charac¬ 
ter. When the $ sign is used as a fixed insertion character, it is 
placed at the left ol an edited picture clause to mdicatc that 
you want the dollar sign to appear there, for example, to 
print the result as $584, you must give an edited picture 
clause as $999. Since the dollar sign is counted in determin- 


TABLE III 


Input Field Output Field 


Picture of 
the Item 

Item 

Si/e 

Value 

Stored 

Picture of 
the Item 

Item 

Si/e 

Value 

Printed 

999 

1 

116 

$999 

4 

Si io 

999 

.1 

000 

SZZZ 

4 


99V99 

4 

0500 

$ZZ.99 

6 

$ 5.00 

99V99 

4 

0500 

$99.99 

6 

$05.00 

MAY 1966 


ing the field size, the field length assigned should be greater 
than the maximum number of significant digits expected, by 
at least one digit. I he use ol the $.sign asa floating character 
will be explained at a later stage. I able 111 illustrates the use 
of the $ sign as an insertion character. 

The comma (,) insertion character 

I he comma charactei is used in an edited picture clause to 
show where you want the actual comma to be printed. More 
than one comma can be used m the picture clause. When all 
the digits are suppressed, the comma is also suppressed, 
I able IV illustrates the use ot the comma inscition 
chaiactei. 

I ABLE IV 


Input Field Output Field 


Picture ot 

Item 

Value 

Picture of 

Item 

Value 

the Item 

Si/e 

Stored 

the Item 

Si/t 

Printed 

4(5)VOO 

7 

021451.7 

$//././/.. 9*7 

10 

$2.145 67 

9|5|V99 

7 

0000000 

$//,///99 

10 

$00 

9(H) 

X 

mm?.u 

$4 iJJJJJ 

10 

$214 

9(H) 

X 

2.14567X9 

99,999,999 

10 

21.4Vi.7X9 


The + and the - characters 

I he + and - characters can be inserted either in the leading 
position (lelt end) 01 in the trailing position (right end) by 
showing the position ot the symbols in the edited picture 
clause. These two characters operate as follows: 

I. I he use ol a - symbol results in the printing ol the 
symbol if the value is negative and no sign at all (a blank) il 
the value is positive. 

,2. The use of a + symbol results in the printing ol the 
- symbol if the value is negative and a + symbol il the value is 
positive. 

I able V illustrates the use ol the + and the - insertion 
characters. 

TABLE V 


Input Field Output Field 


Picture of 
the Item 

Item 

Si/e 

Value 

Stored 

Picture of 
the Item 

Item 

Si/e 

Value 

Printed 

S999 

3 

2.14 

+999 

4 . 

+234 

S999 

3 

234 

-999 

4 

2.14 

S999 

3 

-2.14 

-999 

4 

-234 

S999 

1 

-234 

+999 

4 

-234 

S999 

.1 

001 

+ZZZ 

4 

f | 

S999 

.1 

-234 

ZZZ+ 

4 

234- 


The CR and DB characters 

The CR and the'DB characters are used in accounting 
applications. These symbols are placed in the trailing posi¬ 
tions (right end) only if the values are negative. Table VI 
illustrates the use of the CR and the DB editing symbols. 
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TABLE VI 


input FifM 

Output Field 


Picture of 

Item 

Value 

Picture of 

Item 

Value 

the Item 

■Sire 

Stored 

the item 

Si/e 

Printed 

S9( ? A 99 

» 

-02 )4?/i7 

?///.// 9>n k 

12 

$2. 14? h'/< K 

S9( S)V99 

; 

021451.7 

$// /// 99t. K 

12 

$2.14? 6?( K 

S9(?)\ 99 

• 

021450/ 

$//./.// 991 >H 

12 

$2 14? (i 7 l )B 

S9(?)\ 99 

j 

02 14?(C 

$//. /// 991 >B 

17 

$2,145 (.71 IB 


Floating siring characters <$, - and +) 

I he S, the - and the 1 signs can he used eilhei m the fixed 
mode dcsciihed eailiei 01 in the floating mode. In the float¬ 
ing mode, thecharactcisate used in exactl\ the same mantlet 
as the / ehaiaetet I he / charactci in repeated positions, 
starting at the felt end of a picture clause indicates m how 
many positions the leading /etos are to be suppressed. I he / 
charactci however, is not insetted belore the first sigmlicant 
digit. I he lloating $, - and + charactci s, when used in 
repeated positions, not onl\ suppress the non-sigmticant 
/etos, but also get inserted belore the fust sigmlicant digit. 

I wo rules apply to the use of lloating siting chaiactets: 

1. Only one chaiaclci can be used in lloating string mode 
m a single picture clause, For example, n is impioporto give 
a picture clause -$$$$.99, since you have used both the - and 
the $ m the lloating mode. 

2. I he character used in the lloating mode must he m the 
leftmost position m the picture clause chaiaetei stung. I 01 
example, it is improper to give a picture clause -$.$$$999, 
since you have tiled to put a ehaiaeter before the lloating S. 

II you want to use a •* 01 - m the same pictuie clause with a 
floating $, use a trailing + 01 -. I able VII illustiates the 
lunctionmg ol the lloating $. the floating + and the floating- 
chaiactcrs. 

----- VII 


Input Kit Id Output Field 


Pictutt of Item Value Picture of Item V alue 

the Item Sire Mured the Item Site Printed 


9(5) ? 12.14? $$$,$$$ 99 It) $12,145.00 

9(5) 5 tM)l2? SSS.SS9 99 10 $12100 

9(?) 5 00A00 $$$,$$9 99 10 $0 00 

9(4)V9 5 1214? $$$.$$9 99 10 $I.2H?0 

V9(?) 5 1214? $$$,$$9 99 10 $0 12 

S9(?) ? 00121 -99 10 121.00 

S9(5) ? -00001 -.99 10 -1.00 

S9(?) ? 00121 ******* 99 10 -121.00 


The cheque protection character!*) 

While printingcheques.it is advisable to print asterisks (*) 
in the blank space on the left, instead ot keeping it vacant, so 
as to prevent insertion of numbers to enhance the value of 
the cheque. Lor example, a cheque tor 2345.65 dollars 
appears in the cheque as $****2345.65. The asterisks arc 
relerred to as cheque protection characters. They are placed 
in numeric edited picture clauses and function exactly like 
Zs, except that each suppressed character is replaced by a * 
instead of a blank. For example, if you move a pure number 


00002345 to a field whose picture clause is $******.99, then 
the resulting value that is printed is $****23.45. 

Alphanumeric editing (B and 0 insertion characters) 

I lie editing chaiactcrs /$., + - C'R DB*can be used only 
m numeric edited picture clauses. I he two characters Band 0 
can he used either in mimetic field or in alphanumeric edited 
held B is called t he blank insertion character and 0 is called 
the /cio insertion character. Blank insertion character H is 
used to cause blanks to he placed at the beginning or at the 
end or anywhere in the middle ol an edited field. I he zero 
inscition charactci is used to insert zeros in any position in 
an edited field. I able VIII illustrates the use ol B and 0 
editing charactcis 

I ABLE VIII 


Input Kidd Output Field 


Picture of Item Value Picture of Item Value 

the Item Si/e Stored the Item Si/e Printed 


AAA9999 1 .1 AM 2X4 AAAB99B99 9 .IAN 12X4 

99 2 I? $99(100 6 $.15000 

\\\ 1 SOU \OOH\.\ !• 5(H) 00 

A((i) (> INDJOB AAABAAA 7 IND.IOB 


A pictuie clause's charactci string thus gives the I olio wing 
information to the computer: 

1. 1 he size ol the item. 

2. I he class ol the item, whethei Not ABorANoi AT or 

NT. 

3. II the item is numeric 

(a) the location ol the decimal point 

(b) il it is to be signed (whethei *ve 01 -ve). 

4. I he location ol the editing chamt-leis within the item. 
Only elemental}' data items can have pictuie clauses. A 

group item is always considered AN even if its components 
are ol the numeric class. I able IX gives the final summary ol 
what has been said about the picture clauses 


TABLE IX 


(lass 

Data V alue May 

Picture (lause 


( untain 

Characters 

Nuinci ic( N1 

Only digits 

9 V S 

Alphabetic! ABj 

Only alpha bets and 
spaces 

A 

Alphanumeric! AN) 

Any C OBOI 
character 

X 9 A 

Numeric Kdilcd(NF) 

Digits and any 

$ ♦ - / ( It 


editing characters 

DB , * B 

Alphanumeric 

Any COBOI 


Eiditcd(Ak) 

character and the 
editing charat ters 

U and 0 

9 A X B 0 


The editing features in COBOL, are somewhat elaborate 
and one must gradually get acquainted with them. The study 
of COBOL rules will take longer than I OR1 RAN and 
requires patience Irom the student. 

(To be continued) 
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The Websen Equation 


Rubycon 
Tech. . 


Webel 

Sen 

Skilly 


MDL-STD 

105D 

Q.C. 


Total 

component 

reliability 


40» v »90*\ 

TJfCATtVE 
" INDIA % 
0001 


01 o 


websen Aluminium 

Lie. ( RiiAycon > Electrolytic 

Capacitors 


j, , , , t automated Japanese plant in a fully 

10 add a higher level OI aircondilioncd factory. Websen 
confidence to your capacitors are made to the same 

equipment guarantee. exacting specifications and conform 

— . strictly to J IS C 5141 standards. 

Trusted by leading equipment ’ 

manufacturers, Websen Capacitors Websen offers a wide range of 

are made in collaboration with Shin- RADIALS, AX1ALS and LUGS 

Ei Tushin Kogyo Co. Ltd., Japan, from 6.3V to 450V in each type with 

. — —makers of the internationally reputed a large number of capacitance values 

Rubycon range of capacitors on in production. 

webel 

s@n 

wmmmaA Creating new frontiers of confidence. 

webel sen capacitors limited 

Registered Office and Factory : Block BN, Sector V, Salt Lake City, Calcutta 700 091, Telephone : 37-2465/37-2484/37-1533 


webel; 

sen 


MAY .1986 
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ELCOT RESISTORS 
When you start knowing the 
difference between quality control 
and total quality control 


At Elcot. Quality 
Control does not begin 
after the product is 
manufactured. On the 
contrary, it begins right 
at the stage where raw 
materials are bought. 
This gives Elcot Carbon 
film Resistors a unique 
advantage. The 
advantage that makes 
your TV perform better. 
Elcot Resistors are 
manufactured with the 
latest knowhow, in a 
dust-free temperature 
& humidity-controlled 
environment. They are 
up to date with respect 
to all characteristics 
especially reliability, 
tempeature co-efficient, 
stability, etc. 


When you want to 
make a quality TV, go 
in for Elcot Carbon film 
Resistors. 

For dependability. 
Reliability. And for 
on-the-dot delivery. 

Electronics 
Corporation of 
Tamil Nadu Ltd. 

(AGQVt.pt Tamil Nadu 
Enterprise) 

L.LA Buildings • 

735. Anna Salai. 

Madras 600 002 
Phone:82315,89642 
Telex : 041-6113 LCOT IN 



Quality Components from ELCOT 
Any other component will be a compromise 


OH’H/bS 74/7 10/86/ ASP/ A 

§rench Office BOMBAY Electronics Corpoti t Tamil Nadu Ltd (Tel 20495671 Ajlhotiserl dealers BOMBAY Mehtromcs Mto Cc (Tel. 317937, 
2903291. Sort Enterprises |T*I 3329.82 3361 7b, 349406). Sahaianand Impe* Pvt lid (Tel 446327) PUNE Fsteern Infrastructure (Tel 64037 63681). 
AHMEDABAO Shreeii Electronics (Tel 397171.349435) CALCUTTA MAShah(Tai 279699.266186) BARODA Maxwell Services Corpn (Tel 
42507) NEW DELHI.Deepiyothi Enterprises (Tel 6412C 72). Rabyte Micro Devices (Tel 271163 6436990', On/in Electronics (Tel 5727407.5721559, 
5726072), BANGALORE Linear Systems Inc (Tel 351675! HYDERABAD Marvel Electronics (Tel 67267). Telirama Enterprises (Tel 551379). 
SECUNDERABAD Cosmos Electronics (Tet 822419) TRIVANDRUM Bhuvanesti Sales Corporation>Tel 61719) Electronic Eautoment 4 
Components (Tel 61848) 
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Characteristics of 
Fixed Satellite Service 

Part I 


he (ixed satellite service (FSS) is the most heavily 
utilised of all the space services and probably the 
most highly developed. 

It is theretore necessary to achieve a general 
.improvement in some of the characteristics of FSS networks 
to minimise the width of the orbital arc and the frequency 
bands which each satellite network needs for its traffic. 
Some of these improvements will increase network costs, 
most particularly, when equipment to more stringent 
specifications is first introduced. 

There must also be improvements in the technical mean:* 
presently used to manage the geostationary satellite orbit 
(CiSO) by FSS. These improvements are required to allow 
the arrangement of satellites in orbit, and to optimise their 
frequency assignment plans. This would enable more satel¬ 
lites to operate simultaneously without unacceptable mutual 
interference. It would also be desirable since these improved 
technical management methods require less expert man¬ 
power lor their implementation than the present methods. 

This article provides information on the usage and the 
users of this service and reviews the main technological 
factors which characterise today's FSS networks. 

The FSS has evolved considerably over the last 20 years 
and handles a wide range of traffic. The FSS networks 
currently in operation vary considerably with regard to tech¬ 
nical parameters, operational techniques and the services 
provided. For example, the capacity of the radio carriers 
may vary from a single telephone channel (SCPC) to several 
thousand channels; the corresponding bandwidths ol the 
carriers range from about 20 kHz to 70 MHz and modula¬ 
tion may be analogue or digital. The systems are used to 
provide telephony, television, teleconferencing, data trans¬ 
missions, intracompany services, communication between 


This article is based on the report of the ITU (International Telecommuni¬ 
cation Union! reviewing the characteristics ol typical in-service network* of 
FSS. 


computers, telecommunication services tor isolated region! 
and weather lorccasting services. I he services and character; 
istics will continue to change in the future with technical 
progress. ‘ 

Today’s satellite services are implemented in several ways, 
viz, by independent space networks, by consortia or by least 
of space segment from operating organisations. 1 he choice 
can be related to need or economic viability, although lech^ 
nical characteristics may be similar. Fxtsltngsystems mainly 
use the 37004200 MHz, 5925-0425 MH/, 10.95-11.20 GHz, 
11.45-11.70 GHz, 11.7-12.2 GH/and 14.0-14.5 GHz bands 
although some use is also made of the 3400-3700 MHz, 
5725-5925 MHz. 7250-7750 MHz and 7900-K400 MHz 
bands and of other bands between 12.2 and 12.75 GHz. A 
beginning has been made in using certain KSS allocation!! 
above 15 GHz. 

Some FSS networks use spaceciall with multiservicd 
and/or mullifrcqucncy telecommunication payloads. 1 hen 
appears to he a growing tiend in the use ol such satellites dui 
to (he availability ol larger spacecraft. I his situation majj 
introduce additional constraints to the harmonisation pro' 
cess, especially if the orbital position of the satellite is det*$ 
mined by a previous plan, for example, the broadcast!' 
satellite service (BSS). 

Another fundamental characteristic ol the FSS is the wid> 
range ol service areas. In general, there are three categoric 
ot coverage global, tegional and national. Initial exploiti|j 
lion oi the FSS was largely lor trans-oceanic communicai 
lions and this continues to be a growing and very important 
use of the geostationary satellite orbit. 

International systems provide a wide range of tclecorrt] 
munication services. IN I ELSA 1 and INIERSPUTNJ 
arc examples of the use of frequency ranges 6/4 GHz a 
14/11 GHz. Regional systems in the FSS are operated 
specific groups of countries to provide joint tclecommunii 
tion services. Current systems use the frequency ranges 
and 14/11 GHz. The EUTELSAI regional network wi 
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fS6n begin operation In the 14/11-12 GHz bands tor Euro¬ 
pean international trailic and has already come into service 
to meet certain domestic and international requirements, 
with the lease ol standby capacity. I he ARABSA 1 regional 
netwoik. is alieady in operation in the 6 4 (ill/ bands. 

National satellite networks are used by various countries 
to satislv their national telecommunication needs. Demands 
for such networks aie incieasmg m all regions. Such systems 
! mainly use the 6 4, 14 II and 14 12 (iH/ frequency ranges, 
i However, theie is at least one opeialional system which 
iUtilises the 40 20 (ill/ ESS band. 



I, Apait Irom the technical differences, an important differ¬ 
ence between international and national networks is that the 
most suitable orbit locations arc usually not the same, thus 
: minimising conflicts in that sense. On the other hand, the 
cchmcal dillerencgs olten lead to difficulties in coordina¬ 
tion despite the oihit separations that are feasible. 

, Anothci major difference between international and 
: national networks relates to the coverage areas. T he former 
,:an ol lei wide covetages, while the latter might conform 
..tppioxunateh to the boundaries ot the country itself. This 
,leads to some technical disparity between the two networks, 
n the case ol domestic systems, w here the covetage areas are 
ujfficientlv separated, satellites can operate in close 
iroximitv. 

• Feeder links to satellites of various services, such as the 
^ nobile satellite service and the broadcasting-satellite ser- 
| ice, may be assigned frequencies in bands allocated to the 

r -ss. 

$ ... 

J'he growing numbei ol satellites tn service goes rise to 

net easing dtfliculties to administ rations trying to use orbital 
Positions within segments ol that orbit and in preferred 
requency bands, that are intensively used by other countries, 
n fact, there are certain orbital segments and frequency 
j lands that are already congested, and this may lead to 
coordination processes which may be complex and costly. 


FSS networks operating at 6/4 GHz 

By far the most highly developed, both in technologyand 
utilisation, the 5925-6425 MHz and 3700-4200 MHz bands 
are used on nearly all the commercial FSS networks in 
service as well as those in the planning stage. This has led 
existing system operators to employ advanced techniques 
and design (e.g., lower side-lobe antennae, polarisation isola¬ 
tion and shaped beams) to allow larger numbers of satellites 
to access the orbit in these bands. 

Several of the other (requency bands allocated to the FSS 
in this (requency range are limited in theii use by significant 
inter-service sharing considerations. However, there is sub¬ 
stantial bandwidth in the expansion bands at 6 and 4 (ill/ 
for which there are no significant sharing problems in many 
parts ol the world. I hese bands are essentially unused by the 
FSS today. In addition, because of the proximity to the 
conventional 6/4 till/ band, the technology from this band 
could be transitrred to the 6/4 GHz expansion band without 
significant cost to systems operating only in these bands. 

Space stations at 6/4 GHz. I he earliest FSS space stations 
were in international service and provided global coverage 
capabilities. Within ten years, domestic coverage satellites 
were in service. Regional coverage systems are a more recent 
development as more countries are beginning to use satellite 
technology lor domestic services or as a supplement to 
regional tenestrial systems. 

Along with the growth in numbers ol satellites, the capac¬ 
ity of a single satellite has been increased by frequency reuse 
accomplished by the use of orthogonal polarisation in the 
same coverage area and' ot spatial isolation between narrow 
spot beams on the same satellite serving different coverage 
areas. I his is generally a characteristic of international net¬ 
works; in some such networks six-told frequency reuse has 
been obtained in this way. Domestic FSS systems, on the 
other hand, have utilised orthogonal polarisation to achieve 
a two-fold Irequency use. An example of the usage of fixed- 
satellite networks operating at 6/4 GHz is illustrated in Fig. I. 
Some of these satellites are not in orbit now. Also, not all the 
satellites arc operating in the full band. 

Fig. 2 displays the use of the 6/4 GHz band relative to 
other currently allocated FSS bands. Here, multiple entries 
appear at some orbit locations which provides for contin¬ 
gency or replacement of one satellite series with another and 
reduces the number of real operational satellites carrying 
trailic. The total transmission capacity of these satellites 
depends on a large number ol factors including earth-station 
antenna size and satellite communications payload 
parameters. 

It is common for present-day FSS space stations to have 
the capability to maintain station keeping within tolerances 
of +0.1" in both latitude and longitude. In some cases the 
north-south excursion may somewhat exceed this figure 
without detriment to orbit utilisation. Such tolerances are 
often met in actual operations, particularly for domestic 
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Fig. I: Orbital locations! of 6/4 GHz FSS entries. 

networks with large numbers of earth stations, for which 
steerable antennae are economically unattractive. 

Expected satellite lifetimes have increased substantially 
over the past 20 yea is. with the design lifetimes often years 
being currently most common. It should be noted, however, 
that the design lifetime of a space station may not be the 
same as its operational hie at a particular orbit location. I his 
may occur in a particular satellite network, where traffic is 
rapidly growing, and a higher capacity design is introduced 
before the design life of the first spacecraft is reached. In 
such cases the satellite launched earlier may be relocated to 
satisfy other traffic requirements. 
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equivalent isotropically radiated power (ElRP) hai 
increased, lowet-cosl, smaller diameter, earth-station an ten- 
nae have become operationally feasible. The largest an ten- 
nae are used primarily in global coverage systems although 
they may also find applications in domestic networks fq| 
high capacity links. Antennae with diameteis in the range 
10 to 15 m are common for medium capacity routes of 
special service applications in global coverage systems; 
Smaller antennae in the 3 to 7 in range are particularly suited 
to services in regional and national coverage systems, as well 
as for receive-only applications. 

FSS networks operating at 8/7 GHz 

Several FSS networks are presently in operation in thtj? 
8 7 (ill/ bands and a number of new networks are expected 
to become operational in the near future. Fig. 3 shows 
networks operating at 7 and 8 OH/. I he satellite density is 
obviously much lower than in the (> and 4 (ill/ bands. The 
space stations already in orbit are represented by dashes 
within the circle. Many of these systems also operate in the. 
mobile satellite service (MSS). Further, these networks are 
primarily used lor official correspondence within and; 
among a number of administrations. 



Fig. 3: Orbital locations of 8/7 GHz FSS entries. 

Some basic factors which are common to a number of 
satellite systems using the 8/ 7 GHz band are: (i) large service 
areas, i.e., approaching the visible areas in size, (ii) earth 
coverage, hemispheric coverage and re-directablc narrow 
beam satellite antennae, (iii) capabilities for changing sat¬ 
ellite antenna/transponder configurations, (iv) circular 
polarisations; no frequency reuse within a network, (v) large 
differences in earth-station antenna si/es, the smallest are it 
the order of I to 3 m, and (vi) relatively high maxima* 
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wntenna gains, results in relatively high up-link sensitivity. 
These factors are consistent with satellite networks which 
could operate in either or both the FSS and the MSS. 
Conversely, there is no uniformity in transponder arrange-* 
ments, frequency translations, satellite antenna configura¬ 
tions, or types of modulation, carriers, and satellite 
accessing. lire nteteoiological-satellite and earth 
exploration-satellite set v ices also have frequency allocations 
with primary status in these frequency bands; these services 
could have vety dillercnt characteristics from those of the 
FSS and MSS 

FSS networks operating at 14/11 and 14/12 GHz 

FSS systems in the 14/11-12 GHz bands have become 
; operational only within the last seven years. Over that 
time, signilicani improvements in orbit/spectrum efficiency 
and capacity have resulted from progress in the technologies 
! associated with these systems. In Fig. 4, the various space 
stations operating at 14/11-12 GHz are indicated by dashes 
within ihe circle. 

A particular attraction of these bands as compared to 
i the 6, 4 GH/ bands, is the ability to provide high satellite 
, ElRP permitting the use of smaller earth station antennae 
j lor many telecommunication services. This arises partly 
I from the facility with which satellite transmitting antennae 
of higher gam can be provided and partly from the fact that 
some of the space-to-earth frequency allocations near 12 
GHz are not generally shared with terrestrial services having 
primary allocation status. A sample analysis of the informa- 
1 tion on current satellites using these bands indicates that the 
median value ot the gains of satellite beams is about 38 dB, 
'with upper and lower decile values of 49 dB and 29 dB 
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respectively. The availability of improved Munch systems 
and improvements in satellite power technologies have facil¬ 
itated this development. As a consequence, many new sat¬ 
ellite communication services relying upon small aperture 
earth station antennae are being implemented. 

The principal disadvantage of the use offrequencies above 
10 GHz is the higher RF signal attenuation and depolarisa¬ 
tion effects in areas subject to heavy rainfall. Various tech¬ 
niques to alleviate these problems are available and include 
up-link power control and adaptive depolarisation can¬ 
cellers. At 14/11 GHz and higher frequency bands, the 
service arc restrictions are severe for networks with very 
large service areas and those with service areas at high 
latitudes. This is so because earth stations in these bands 
normally require operation at higher elevation angles than 
6/4 GHz in order to reduce rain attenuation and depolarisa¬ 
tion effects to acceptable levels. 

Frequencies above 15 GHz 

Studies are in progress to define the parameters of space 
stations operating in the 30/20 GHz band, and two coun¬ 
tries have already launched experimental space stations 
operating in these bands. In general, the use of frequency 
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bands around 20 GHz and 30 GHz, where 3.5 GHz band¬ 
width is available, would make possible the provision of 
very high capacity systems using narrow spot beam anten¬ 
nae and high-speed digital transmissions (Fig. 5). 

A diversity of earth stations may be required (in areas of 
high precipitation rates) in order to ensure that service avail¬ 
ability is high. It is also expected that very broadband trans¬ 
ponders will be used at these frequencies. 


fig. 4; Orbital locations of 14/11-12 GHz FSS entries. 


(To be continued) 
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The Challenger 



Scientific's New HM 605 60 MHz Oscilloscope provides 
a real challenge to other oscilloscopes In this range with 
its outstanding features and performance. See for 
yourself how HM 605 scores over the leading brand: 


Features 

Leading 

Brand 

HM 605 

User's benefit 

1 Bandwidth 

Y 50 MH/ 

X 1 MM/ 

Y BO MHz 

X 5 MH/ 

At the cost of 50 MH/ 

HM 605 offers higher BW 

1 Horizontal 
Sweep 

10 nS/Diy 

5 nSIOiv, 

Better signal resolution and 
accuracy in RT measurements. 

3. Tnggir BW 

50 MH/ 

100 MH/ 

Jitter free triggaring upto 100 MH/ 

4 Accel 

Voltage 

10 KV 

14 KV 

Helps in vtowing fast events 
at low rep. rate. 

5. Z Mod 

No 

Vos 

For 3rd Axis Display 

6. Analog 

V Output 

No 

Yes 

Far further signal processing. 

7 Single 

Sweep 

No 

Yes 

For mowing non repetitive 
transients 

B Component 
Tester 

No 

Yes 

For quick testing of 
components m circuit or otherwise 

9 Swoop 

Delay 

Yes 

(Alt TB) 

Yes 

Alt. TB useful m few specialised 
applications. HM 805 uses 


new ample technique for 
majority of applications 


scientiFic 


HM 605 
OSCILLOSCOPE 



Challenging 
the Leader! 


Manufactured by SCIENTIFIC MES-TECHNIK PVT. LTD. B 14 Industrial Estate, Indore 452 003 Phone: 31777/8; Cable. SCOPE. 
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mMH AN J oTw,TH £3 

TO BRING YOU FOR- THE-FIRS T- TIME IN INDIA 


INTERNATIONALLY PATENTED RFI POWER 
LINE FILTERS & POWER ENTRY MODULES 



Meeting world's safety agencies' approvals 

^ CSA Codification 


UL Recognition 
Vti (USA) 


2FV Approval 
(Switzerland) 


When youi equipment works on Mains, you cannot 
afford to forget CORCOM,company that pioneered 
RFI FILTER TECHNOLOGY all-over the world, 
backed by decades of experience 


For more dot wit contact 

>+K ENGINEERS. 

M.6/32 Samoah Park. Near Vijaynagar Colony 
Ahmadabaa ■ 300 013. Phone (0273) 407893 
Cable HIREl Telex 0121-539 
TRCE IN ATTN HIREL 


' (Canada) 

SEMKO Approval 
(Sweden) 


VDE Approval 
(Germany) 


OR 


CORCOM FAR FAST LTD. 

2/F-4/F. 77-81 ContainerPon Road 
Kwai Chung, NT,, Hong Kong 
Phone, 0-239081 -5 Talaa: 51781 
COFEHX 


Jcwcom Inc n No 1 manufantu-trt ot RFi POWER LINE FILTERS havmg Head Quarters in Hineia, USA S Plant* in W Germany. Mexico.Ww tides. Hong Kong, 
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Behind the 
Portable 
Power 
Sources 

Part I 


E ven before the first electronic device rolled oft the 
production line more than forty years ago, engi¬ 
neers were already searching for ways and means 
to reduce the weight and volume in every second 
device designed. Indeed, LSI and VLSI stale-ol-the-arl 
resulted in an apparent breakthrough in the assembly ol 
consumer electronic gadgets. However, greater the minia¬ 
turisation, greater the complexity and chances ol failure. A 
large percentage of supplementary teatures are discarded in 
order to squeeze the dream device into your pocket. Ponder¬ 
ous constraints like power output, memory capacity and 
number of displays—to name a lew arise train the limita¬ 
tions of size, weight and hence the strength of the power 
sources. 

I he early portable devices were commodious but inconve¬ 
nient, and often required a line-feed to balance the cost- 
benelit ratio. Today, the scene of affairs is changing rapidly. 
One can find digital clocks placed in anything from neckla¬ 
ces to head bands or at the end of ballpoint pens. I he 
modern day grandfather's clock can select one of any twelve 
melodies played at every quarter of an hour. However, these 
devices can be disappointing if, without distorting their 
external dimensions, adequate driving energy is not 
provided. 

Primary ceils 

The earliest form of portable electrochemical source of 
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power was the primary battery. This cell provides current at 
a certain voltage and gradually exhausts itself with use or on 
extended storage. The voltage slowly falls with time until the 
cell becomes unproductive and must be discarded, hnergy 
density (watt hours or milliwatt hours per unit volume), shell 
lile (percentage ol energy density left in the cell after a 
specified period) and the rate of salting (build up of salt 
crystals on the external cell surface) vary with the chemical 
system adopted for the fabrication ol the cell. Normally, 
primary batteries cannot be recharged from an external 
source, since it may lead to spillage of chemicals and some¬ 
times even cause explosions. 

In the near future, thermal or photon power sources, 
apparently, will not be able to replace the ubiquitous chemi¬ 
cal sources presently used in electronic circuits. I hc only 
viable competition may come from solar cells, which have 
yet to become popular. As an entirely separate venture, there 
is a growing split in the application areas oi the principal 
energy sources. Electronic devices like wrist watches, hand¬ 
held games, hearing aids, cameras, flash lights, toys and 
pacemakers have fared rather well with chemical sources. 

In the recent years, manufacturers have tried toaccommo- 
date solar cells by lowering the voltage and power consump¬ 
tion of the electronic devices, but. this has resulted in a 
large-scale production of miniature cells and batteries. 
There is a spectacular boom in the production of throw¬ 
away primary cells. The focus of development is directed 
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mini-power sources along with new packaging and case 
designs. 

The energy stored in a battery is fed into the consuming 
device, but several factors such as the load current, type of 
chemicals used, and the size of the device can cause disrup¬ 
tions. The voltage and current fall rapidly at a certain load 
current. Ihis irratic behaviour results from a tug-ol-war 
between two mechanisms one generating electricity and 
the other draining it away. The former is a power house of 
remarkable capabilities if it is continuously replenished. 1 lie 
latter, often called the ‘internal resistance’ ol the battery, 
however, puts restrictions on the current, voltage etc and 
acts like an internal load. I hough the internal resistance ol 
battery cannot be eliminated totally, its ellects can be 
reduced by combining a number of sources parallel to each 
other. For higher voltages and effective power release in a 
battery, a low internal resistance is imperative. 

The most widely used and readily available portable 
power source is the dry cell (a misnomer, since it is wet 
inside) belonging to the class of primary cells. A primary cell 
once charged is used until it is discharged completely and 
then discarded. The dry cell is a special form ol the l,ec- 
lanche cell. The three popular versions of the primary cell are 
carbon-7.inc, zinc chloride, and alkaline manganese 
dioxide all packaged in standard cylindrical cases desig¬ 
nated as l), C, A A, AAA, and N. Rectangular 9V packages 
with both the terminals on one end are also available ( Fable I). 

The much talked-about polapulse wafer batteries arc nothing 
but the traditional Leclanche carbon-zinc cells designed by Ray- 

TABI.K I 

Standard ( ell Housings 


Size 

Diameter 

mm 

Height 

mm 


Capacity 

Nitds, 

mAII 

RR 

22 ft 

42.1 


12(H) 

Sl- 

41.7 

91.3 


10.0(H) 

AAA 

44 

II 


ISO 

AA 

50.2 

14.3 


5(H) 

'/; AA 

2K.I 

14.3 


250 

W A 

2K.I 

17.3 


450 

C 

49.7 

25.9 


2200 

D 

60.5 

32.9 


4000 

F- 

91.3 

32.9 


7000 

PP3 

49(h) 

26.5(1) 

17.5(h) 

110 

PP9 

SI 

66 

17.52 

1200 


O-Vac mainly to power SX-70 Polaroid Land cameras. The 
physical dimensions being the only difference (77.2 mm * 
87.6 mm * 4.6mm), each cell appears like ten playing cards 
stuck together. Further, it weighs only 28 gm. This cell 
contains a thin conductive card (the duplex sheet) which is 
coated on one side with manganese dioxide and the other 
with zinc. This duplex sheet forms one half of each ol the two 
adjacent 1.5-volt cells separated byagelled electrolyte depos¬ 
ited on synthetic fibers. This conductive layer precludes the 
need of soldering or welding as in the case of ordinary 


nium foil coated with manganese dioxide, while the other 1 
side ol the battery has another aluminium foil coated with 
zme acting as the negative terminal. The cell combination is 
mounted on a card of proper dimensions, with adhesive 
bonds around its perimeter providing a sturdy structure. A 
comparative data is presented in labte II. Polapulse is 
meant only for very short interval applications. In this 
respect, its utility is uncomparable to any other size capacity 


tabu: ii 

Comparison of Properties 


l.uad ( urrent 

Potentials Across the Bailers 

1 erminals-V 

Amperes 

of 6-volt Pact, 


(ISO msec) 

/.inc-Carbon 

Alkaline 

Polapulse 

0 5 

5 5 

5.5 

ft .2 " 

1 0 

40 

5.0 

ft.l 

1.5 

3 0 

4.5 

Ml 

2.0 

1 5 

4.0 

6 0 

2.S 

0 5 

3 5 

V9 

3 0 


<0 

V X 

1 5 


2 5 

5 ft 


Mercury batteries have a high energy density and compar- 
atively long shelf hie. In comparison with the primary eells. 
the deeline of their voltage level is minimal and they can be 
discharged either continuously or mtcimittcntly without any 
recovery period. 1 he major shortcoming often cited is their 
inability to supply short-term high eui rent. 

I he alkaline cell is highly suitable for continuous heavy 
duly high-drain conditions. For the same cell size, an alka¬ 
line cell can provide twelve times the capacity provided by 
the carbon-zinc cell. Alkaline cells do not suiter from elect 10 - 
lytic leakage and can also function excellently within a 
temperature range ol -20 t, C to + 70 U C. II the powcreonsuinp- 
tion is at extremely low temperatures, the appropriate choice 
is the silver oxide cell which can operate at temperatures as 
low as -30"C. Its other characteristics are otherwise similar 
to that ol the mercury cells. 

I hough in the past, lithium cells played second fiddle to 
most notable energy sources, it is now lull tiling several pres¬ 
ent day energy requirements. For the convenience ol a highly 
reliable standby power lor CMOS RAM retention, lithium 
cells may prove to he an undisputablc compromise. 

All lithium cells arc non-aqueous units using reactive alka¬ 
line lithium with compounds like iron sulphide, copper 
oxide or manganese dioxide as the cathode. I hese cells have 
characteristics similar to those of the alkaline manganese 
cells fortified with outstanding shelf life. Manganese 
dioxide-lithium cells are very popular among consumer and 
industrial applications ranging from wrist watches to calcu¬ 
lators to cameras. Manganese dioxide-lithium cells in wrist 
watches guarantee five years of continuous operation as 
opposed to the six-month life of the carbon-zinc version of 
the same dimensions. Another superiot version of solid 
lithium is the carbon fluoride-lithium cell manufactured by 
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1.5 volts of the iron sulphide-lithium version. 

. Liquid cathode lithium cells use electrolytes like thionyl 
chloride, sulphuryl chloride or sulphur dioxide. Of these 
two, thionyl chloride has the maximum energy density and 
gives' 3.5 volts output. In terms of capacity, these cells are 


TABLE III 

Energy Density of Cells 


Type 

lrrminul 

1*1) volts 

( ipacily 
Kanfe 
mAH 
min. 

max. 

Eneru 
denally 
W hr/K( 

/iru'ldihtm 

Alkaline 

1 5 

40 

20 .(XXI 

Mr 

Mitnpu DC sc 

1 5 

4(1 

20.000 

97 

Mcrcur>-/tnc 

1 (5 

35 

2X.OOO 

98 

Silver (Kidc 
Mercury- 

1 5 

50 

750 

130 

Cadmium 

0.9 

40 

X00 

22 

Zinc-An 

1.4 

100 

KMX) 

220 

Sen Waicr 

1 n Imim 

1.9 

21X1 

2500 

200 

MnO; 

2 H 

190 

1000 

180 

NickcM d 

1 34 

750 

7000 

2(r 

1 curl - Acid 

2 0 

750 

IUXX) 

24 


similar to manganese dioxide or carbon fluoride cells. Con¬ 
ventional C and D sizes of thionyl chloride liquid lithium 
cells are manufactured by Saft and Taridan, Israel. The 
sulphur dioxide version of the 2.9V lithium cell is available 
Iroin Duraccll. I he main area of consumption for liquid 
lithium cells is as semiconductor memory back-ups, aircraft 
rescue beacons, telemetric instruments, transceivers and in 
a variety of consumer, industrial, medical, scientific and 
military applications. 

Some of the sulphur dioxide-lithium batteries have shown 
catastrophic failure within two or three years of operation. 
Researchers at the Saudia National Labs, USA found the 
cause to be the corrosion of the high quality silicon glass 
used to isolate the anode of the cell from the cathode. This 
problem was overcome by the introduction of a new, highly 
corrosion-resistant insulator called TA-23 glass which has 
significantly more alumina in its composition and contains 
about 20 per cent less silica than the conventional glass 
electrical insulators. According to the Saudia engineers, IA- 
23 glass helps reduce corrosion by at least a factor of 1000 as 
compared to the ordinary glass insulators. Further modifica¬ 
tions may even increase this corrosion resistance factor to 
10,000. guaranteeing the life of sulphur dioxide-lithium cells 
beyond five years. The Ferro Corporation, USA has under¬ 
taken the task of large-scale production of TA-23 glass, a 
progress towards the era of reliable high-stability batteries. 

The zinc-air cells have received enormous stimulus today 
from acute requirements of highly inactive power soutces 
while they are dormant or in no-load state. Zinc-air cells use 
oxygen as the positive electrode, while zinc acts as the nega¬ 
tive electrode, the electrolyte being potassium hydroxide. 
The cell is activated by removing the tape seal stuck over an 
extremely narrow air hole which admits oxygen into the cell. 


Vac are the pioneers in this field. Due to its simplicity in use 
and excellent shelf life, zinc-air button cells are preferred in 
hearing aids, made to customers' order and requirements. 

Sea-water activated cells are an alternative to zinc-air, but 
are meant only for emergency use at sea with survival kits, 
location beacons, rescue buoys and May-Day callers. Based 
on either magnesium-silver chloride or magnesium-cuprous 
chloride, these cells activate within a few seconds of the 
electrodes coming in contact with the sea water. The cell has 
a shelf life well above six years and, under favourable condi¬ 
tions, its output voltage approximates to 1.9 volts. This is a 
special-purpose battery supplied according to the customers' 
orders. The major drawback is this cell's unreliability at 
temperatures close to zero and it may not get excited at 
sub-zero levels at all. 

Secondary cells 

The discharge-charge reactions for secondary cells are 
chemically reversible, i.e. after discharge they can be 
recharged by applying an external DC source and the 
discharge-charge cycle repeated. Also they can be recharged 
any number of times, restoring them to full operational 
voltage. They are commonly used in high current 
applications. 

Lead-acid cells are available in a wide range of shapes and 
considered to be the best among the general-purpose batter¬ 
ies. Nickel-cadmium, or nickel-iron is the second among the 
secondary cells. A good many of these cells are interchange¬ 
able with the standard sizes of primary cells and are believed 
to be advantageous if the recharging facilities are readily 
available. Another alternative is the expensive silver-zinc 
batteries with outstanding high energy storage per unit 
volume and weight. These are used in instruments where low 
weight and high output are of supreme importance. 

The positive electrode of the NiCds is formed by nickel 
hydroxide which bridges the negative electrode of metallic 
cadmium through the electrolyte potassium hydroxide. 
These cells are hermetically sealed. The voltage output is 
only 1.2 volts per cell as against 1.5 volts from carbon-zinc 
dry cell. A number of manufacturers produce cells of differ¬ 
ent capacities for a given size, ranging from 150 mAh to 7 Ah 
at a 5-hr rate. 1 hough nickel-cadmium cells may cost four to 
five times the price of dry batteries, their rechargeability 
offers a potential saving in the long run. Application areas 
are calculators, portable tools, toys, computer memories, 
transceivers, aircraft ignition systems and other transistor¬ 
ised systems. 

Lead-acid and NiCd cells both have their advantages and 
disadvantages. Lead-acid cells are bulkier but their charging 
conditions are not as stringent as that of NiCds since the 
latter must be discharged completely before charging in 
order to achieve maximum capacity. Besides, NiCds'charging 
characteristics are dependent on the case ambient tempera¬ 
ture and the internal pressure. If the process of recharging is 
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not carefully controlled, there is also a strong possibility of 
an explosion. Table IV shows that for quick charging, the 
initial rise in temperature is very rapid with a nominal 


TABLE IV 

Typical NiCd Fast Charging Pattern 


( ell Charge 
per cent 

Terminal I’D 
volts 

Rise in 

Temperature 

"t 

Rise in 
Pressure 
per cent 

25 

1.43 

.10 

10 

40 

1.44 

12 

12 

50 

1.44 

14 

15 

60 

1.45 

16 

17 

70 

1.45 

18 

18 

so 

1.46 

40 

20 

90 

1.47 

42 

15 

100 

1.48 

45 

40 

110 

1.49 

47 

61) 

120 

1.48 

47 

100 


Note: Ambient/initial cell temperature 2K°C; initial pressure 76cm ol 
mercury, 

change in internal pressure. A further increase in the internal 
temperature with respect to the percentage charge is sluggish 
but offers a drastic change in its internal pressure. In an 
overcharged state, the internal pressure shoots up along with 
the drop in the cell voltage. Any further attempt to over¬ 
charge may culminate in an explosion. However, all cells 
may not explode due to variations in the tensile strength of 
the case or container. 

Cell sizes and potential 

The size of the celt is more decisive in its ability to deliver 
the current into the load, but this cannot be completely 
expressed in terms of the capacity of the cell. Though its 
voltage may be equal to that of a cell of the same family, the 
current capacity of a cell depends on its size. The selection of 
a battery size for an instrument depends on its current 
requirement, frequency and duration of usage. For AAA 
cells, a 30mA current may prove to be quite heavy, while it is 
apparently light for D cells. This general statement is valid 
only if the time for which the load receives the current from 
the cell is convincingly long, say, a few minutes. If the 
duration is only a few milliseconds and the passivity after the 
‘on’ state is of the order of a few-hours, the same AAA cells 
can withstand 30mA of current without an abrupt change in 
voltage. The majority of cells, especially the carbon-zinc 
have the ability to rejuvenate, showing an appreciable 
increase in its terminal voltage level. Intermittent operations 
at low current levels show a remarkable extension of the 
usable life span. 

Measuring the cell potential is another erroneous area. 
The cell potential differs substantially underload conditions 
due to the presence of its own internal resistance. If the 
internal resistance of the voltmeter is extremely high, the 
current through it is negligible and the measured voltage 
under these conditions closes on to the emf of the cell. The 
reductioh in the cell voltage is due to the source resistance or 


the internal resistance of the cell. For an ideal cell, this 
internal resistance is zero. However, in practical cases, low 
internal resistance of the source improves its capacity. The 
voltage drop across the internal source resistance increases 
with the increase in load current. Hence, the cell potential is 
best indicated only at the given load. To avoid false level 
indications, the terminal voltage of the cel! is measured with 
a dummy load across it. The dummy load can be determined 
by the simple rule V/1, where V is the no-load voltage and I 
the load current. This method is reliable only up to a meter 
rating of 100k per volt, below which the meter resistance at 
the given range has to be considered as a parallel combina¬ 
tion of dummy resistance. 

In general, larger cells have better shelf life. For example, 
the 9-volt PP3 battery has a better shelf life than that of 
AAA cells. The use of leak-resistant double jackets and 
storage at low temperatures, preferably at sub-zero levels 
considerably extends the shelf life of the batteries. High 
body-ambient temperature and humidity are inversely 
related to the shelf life. To ensure the maximum benefit, 
miniature button cells are often sealed in partially evacuated 
plastic capsules. Once it is removed from this capsule, a 
gradual and continuous decay sets in. In this regard, both 
mercury and lithium cells show excellent storage character¬ 
istics. 

The accumulation of hydrogen on the electrode during 
discharge is called polarisation. 1'he purpose of special 
cathode materials is to overcome this effect and are thus 
often known asdepolarisers. Polarisation results as a change 
in the electrode potential, electrolyte composition and 
blocking of electrodes by resultant products. These effects 
are separately identified as polarisation by concentration 
and mass transport action. The lack of instantaneous depo¬ 
larisation tends to decline the theoretical properties of the 
cell. Since the effect of polarisation is unavoidable, no cell 
can provide a theoretical output voltage and current while it 
is in use. 

Packages of button cells are invariably cylindericai but 
their dimensions vary immensely. The most common specifi¬ 
cation is 8mm diameter and 3mm height (often coded by the 
numbcr.392and 192). Other versionsare 7.5mm(d)«5mm(h) 
(often coded as 193), I l.6mm(d)»2mm(h), 

Il.6mm(d)*3mm(h) and 16mm(d)* 1 l.6mm(h). Button cell 
blocks of 9V, 90 mAhr are also available. 

A common size standard and nomenclature has not yet 
been adopted in the area of primary or secondary cells as in 
the case of electronic components. However, PX and MN 
numbers have become common codes for mercury and alka¬ 
line batteries. Solar cells often adopt the semiconductor 
terms like BPX. Sizes also vary drastically but a common 
directive is bound to emerge soon. 

Unlike electronic devices and components, brand image 
of cell manufacturers has not yet reached its full potential. 
However, cells and batteries made in India are rarely found 
in the market even though they are manufactured incollabo- 
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ration with prominent and experienced lorcign companies. 
Japanese manulacturers like Hitachi, I oshiha, Saktira, 
Yuasa, Sanyoand Maslsflshila are popular prohablydue to 
the overflow of their electronic goods which carry these 
bullet ics. Other manulactuiers aie Ouracell. Philips. Ray- 
O-Vac, Union C arbide, Vaila (Ciermany), (ieneral Hectnc. 
(iould, t lpowet, Cilobe Union. Honeywell, Salt & ladiram 
(Iclaviv. Israel). Siotron (UK) etc. The only prominent 
Indian nianufactuiei is the lamil Nadu Alkaline Batteries 
f.td (I ABC) which manufactures batteries in collaboration 
with Yarelncy I lectnc Corporation. USA. 

Kediarging power sources 

A good rechaigeable power source is marked by its out¬ 
standing float and cyclical characteristics in addition to the 
supenoi stoiage hie. Much more has been said about NiC'ds 
than about any other rechargeable version of batteries. A 
chain ol electronic circuitry has been developed to support 
the ailing NiC'ds. yet under normal use their life is limited to 
around 5(H) to 1000 recharge cycles which can spread over 
two to three years, l or this, the cells have to be discharged 
fully at least twice a month and then rechaiged accordingly. 
Repeated instances of excessive battery discharging and 
delayed passive state before the next recharge may perman¬ 
ently damage the battery pack. And even so. a chargeless 
dead time of three months after the battery is fully dis¬ 
charged (which is very common in normal use), will spell the 
end ol its life. Even the best variety ol NiCdscan rarely with¬ 
stand a few repetitions of chargeless dead time of 24 hums. 

lour basic approaches to ail recharging processes an* 
widely used today: (i) trickle charging, (ii) normal charging, 
(iii) last charging, and (iv) ultrafast charging. 1 he lust two 
are time consuming processes but relatively simple and safe. 
However, the uncertainty always remains as to how well the 
cell has been charged and how many usable hours will result 
from it. In the case of fast and ultrafast charging, it is wise to 
check the piocedure and its reliability against the manufac¬ 
turers* directives, 

1 he ampere-hour capacity of a cell determines the chaig- 
ing rate of the cell packs. A charging rate of 0.1 for A A pack 
will be around 50 inA which is the product of its ampere- 
hour capacity and the charging rate. Similarly, a chaigmg 
rate of 0.5 fdr a I’f’O packs falls atound 600 inA from a 
constant current source. Charging rates are usually denoted 
bvO.K or 0.51’ etc. 

Trickle charging techniques are employed where the sell 
discharge of the pack is to he compensated. 1 his is almost 
inev itable in standby packs as in the case of memory circuits, 
where they come into action lor only a very short duration 
when the leading supply fails. Primary as well as secondary 
sources are subjected to the trickle charging process. I rickle 
charging is relatively more effective in dry cells and alkaline 
sources. On an average, the charging rate is around 0.01 C 
and may increase momentatily to 0.02C-0.05C when the 
pack returns to its standby mode. No appreciable change in 


temperature of the cell is expected during this process. 

I he sale normal charging rate is considered to be around 
0.IC. In the case of NiC’ds, the duration ol charging extends 
from 10 to 14 horns. A considerable change in cell tempera¬ 
ture is expected but it will usually be only lukewarm. These 
power sources are meant to discharge soon alter the charg¬ 
ing pioeess. In eontiast to this,the devices which prolitfiom 
the quick charging pioccss are the heavy duty versions, 
which warrant the back-up sen ices of the cel! sources very 
frequently. I he sole purpose of this sort of hasty charging is 
to increase the icdundancyand reliability ol the leading unit. 
Tor NiC'ds, the chaigmg hours can be reduced to 1 -A hours 
by a la.->t late of (LH to 1C , hut the cells might become hot. 
Altei the last dunging, the cells can be reused within hours. 
I his cooling peiiod is the ma|oi drawback ol the last charg¬ 
ing technique. 

I here* are several leasons to avoid the ultra-last charging 
method. A majority ol the presently available cells do not 
permit this pioccss in regard to then shell lile and discharge 
characteristics. 1 he ulna-last charge rate is atound 20C' 
within a repetitive pace of few minutes until the system 
accepts full chaige. I he individual cell life in the battery 
pack is difficult to predict, but on an average it is much less 
than the lile span tillered by the cells charged by other 
methods. II all the cells in a battery pack do not have 
appioximately identical characteristics, last charging 
becomes increasingly difficult, eventually becoming highly 
resistant to any lurther charging attempts. Ultra-fast 
chaigeis arc normally equipped with the facility lor dis- 
chaiging the cells fully before the onset of charging cycles. 



Nickel-cadmium cells are recharged periodically ortrickle 
charged continuously, thus being more cost effective than 
primaly batteries which cannot be recharged. On the other 
hand, rechargeable batteries can only be justified if their 
portability is fully exploited. If the device is only used 
indoors or at a place where the power supply is more eco¬ 
nomical, it is better to use the mains supply leaving the cells 
as a standby mode. Hearing aids and some of the bio¬ 
medical remote controls have a peculiar pattern for power 
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consumption filled with intermittent lay-offs. Rechargeable 
cells are extremely beneficial in these cases where the charg¬ 
ing pattern of the cells can be very well maintained. 

A good charger should be equipped with charge indi¬ 
cators and, if possible, a monitor for the polarity of the cell. 


LtMH 



Fig. 1: Battery charge indicator. 

I he circuit in Hg. 1 gives a good charging indication which 
can be connected with any charging device, provided the 
current determining elementsare precise and calculated. I ho 
base-emitter drop ol the transistor is provided by the sensing 
resistor Rs which can be calculated by the simple 
relationship 
Rs = 1200/1 

where I is the charge current in milliampcrs. When the cells 
are subjected to a charge, current flows through the sensing 
resistor causing a voltage drop across it and turning on the 
darlington combination. Thus, the LED indication will 
appear only when the cells on charge draw some current. 

R! 



Fig. 2: Battery charge and polarity indicator. 

A minor modification for charge indicator will help detect 
wrong polarities of the cells under charge (Fig. 2). Here, 
diode Dl provides the base-emitter drive to the transistor. 
The resistor across Dl bypasses sufficient current into the 
cells under charge. As long as the cells are charging, the 
darlington pair will get sufficient drive, turning on LED D2. 
The presence of D2 indirectly provides a means for the 


charge regulation. D2 lights as soon as the current flows 
through diode Dl or resistor Rl. Diode D3 and LED D4 
take care of the polarity reversal problems. Under the rev¬ 
ersed polarity conditions, diode D3 will be forward biased, 
turning on LED D4. 

Variable three-terminal regulators like LM3I7 peg the 
output voltage within very close limits over a wide range of 
input voltage variations and output load variations. This 
also eliminates the need to stock several voltages. Basically, 
these can be considered as a combination of a high-gain 
error amplifier and a pass transistor. I he error amplifier 
monitors the output of the emitter-follower and adjusts the 
drive to the power transistor keeping the output voltage 
within tight limits. The whole system is so adjusted that it 
maintains a constant cuirent through R2 with an output 
voltage specified by the equation 

l.25( 1+ ) 

Rl 

I his current source can be made use of as a charger, espe¬ 
cially for NiCds, which unlike lead-acid batteries have to be 
charged at a constant current. The charging rate can be fully 
controlled by inserting a series resistor Rs as given in Fig. 3. 
Then, the source impedance is set by the equation 

Rs(, + Jii.) 

Rl 

An interesting modification is possible by introducing a 



Fig. 3: Variable power source for battery charging. 

limiting circuit at the adjust terminal of the regulator. The 
maximum current that can pass through the cells to be 
charged is dictated by the sense resistor Rs (Fig. 4). Under 
these conditions, the adjust transistor remains active due to 



MAY 1986 


73 









Fig. 5: NiCd standby: mode I. 

the base-emitter drive and the charge rate is gradually 
decreased according to the voltage level developed by the 
cells. 

555 timers are equally popular in battery charging and 
monitoring circuits. The circuit in Fig. 5 keeps up the full 
charge in a standby battery supply for any instrument that 
requires an uninterrupted power supply, but normally draws 
power from a step-down mains supply. The timer uses a 
reference voltage by means of a zener diode. The threshold 
and trigger terminals are used to monitor the maximum and 
the minimum voltage of the cells under standby mode. In the 
case of NiCds, the maximum voltage can be 1.4 volts per cell 
and minimum 1.2 volts per cell. The timer turns on as soon as 
the trigger terminal senses the preset minimum voltage. 



Fig. 6: NICd standby: mode II. 

While it is on. the timer supplies a constant current into the 
standby battery, the magnitude of which is governed by the 
series resistor Rs. The output is then regulated by a three- 
terminal fixed voltage regulator. This supply is almost unin¬ 
terrupted if there is a short-time power failure. 

A majority of the recent versions of the VCRs and video 
cameras are made to run on rechargeable 12-volt NiCds or 
alkaline cells. The current consumption is kept to a mini¬ 
mum and a trade-off is adopted between battery size, weight 
and the video recording time. For example, the VCR of type 
JVC HR2200 employs a NiCd battery mainly to reduce the 
weight, sacrificing a number of possible extra functions and 
features. The set up in this VCR can be approximated as in 
Fig. 7. To charge the battery, switch SI is pressed to energise 
the relay. The two sets of relay contact switches SRI and 
SR2 become active, connecting the charge supply through 
D2 in series with the resistor-thermistor combination and 
the relay drive is achieved through D3. The resistor- 
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thermistor combination tends to behave like a constant 
current supply to the charging cells. 

The charging rate is fairly faster than normal, hence the 
cell temperature rises rapidly. At a specified temperature, 
the thermal switch which is at close proximity to the body of 
the charging cells opens up, thus stopping the relay from 
continuing in its active state. Apart from this auto-stopping 
facility, the normally-closed switch S2 can be opened to 
return to its main supply mode. Here, the cells are in touch 
with the charging unit but very little charging takes place due 
to the voltage drop across diodes Dl and D2. This trickle 
charging technique keeps the minor losses of the charged 
cells at a minimum. 

A completely self-contained portable oscilloscope is a 
drea m device for electronic enthusiasts. ‘Tekt ronix-221' por¬ 
table oscilloscope weighs only 2.9 kg and measures 7.5cm * 
23cm * 13cm with a display that measures6.4cmdiagonally. 



Fig. 7: Typical VCR charger supply. 

This is powered from ten A-size NiCd batteries and with full 
charge it can run for two to three hours. If the mains supply 
isavailabie, it can run on mains simultancouslychafging the 
NiCds. 

A battery indicator on the oscilloscope shows full, lowand 
recharge conditions. When showing recharge, it indicates 
that the battery charge has dropped to less than 10 volts and 
a battery discharge protection circuit has interrupted the 
operation of the oscilloscope to prevent excessive discharge. 
When the indicator reads low, there are less than ten minutes 
of operating time left in the system. Obviously, the discharge 
rate of the battery is a direct function of the trace intensity. 
In spite of all these restrictions, the controls on the oscillo¬ 
scope do not differ too much from a standard oscilloscope. 
The maximum safe input voltage is 600 volte peak-to-peak 
AC or 600 volts positive DC. The timing of the internal 
sweep generator spreads from 200ms to 1 /js per division, 
'Tektronix-221' oscilloscope can operate over a large line 
voltage range with an AC range from 90 to 250 volte at a 
frequency of 48 to 62Hz and a DC operating range from 80 
to 250 volte. • 

(To be continued) 
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RECORDERS 


The SHR Type Multichannel Communica¬ 
tion Tape Recorders ensure 24/48 hours 
continuous a.id reliable recording and 
logging of informations reports and ins¬ 
tructions in the following fields of appli¬ 
cations 

— Civil and military aviation 

— Railway, ports/harbour traffic control 
centres 

— Communication headquarters of 
Armed Forces 

m Municipal Emergency centres as 
police, fire brigade and first aid 

— Radio-TV Broadcasting 

— Congresses and Courts of Justice 

— Press Agencies 






AVAILABLE in 4-8-16-24 CHANNELS 
VERSION 

ECONOMIC LOW TAPE SPEED 

HIGH RELIABILITY SINGLE OR DUAL 
EQUIPMENT 

AUTOMATIC CHANGEOVER FROM ONE 
UNIT TO THE OTHER 

TIME INJECTION TIME READ-OUT AUTO 
TIME SEARCH 
PRECISION TAPE GUIDE 
ACCESSORIES: BULK ERASER REMOTE 
CONTROL UNIT, etc 

EXPORTED BY 

VIDEOTON INDUSTRIAL 
FOREIGN TRADING 
CORPORATION 

H-1398 Budapest HUNGARY POB 657 
Tele* 22-4763 


LOCAL REPRESENTATIVE 

UPTRON POWERTRONICS Ltd., 

S-55/S-58 Uptron Estate Sahibabad 
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9 Thumb Wheel Switch 
T 21 

10 Coded Push Button 
Switch T 24 

T 24 W /6 mm 
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250 + VITRONICS 
SOLDER REFLOW SYSTEMS 
REVOLUTIONISE SMD 


v 1 1 



Vitromcs CONVEYORISED, BROAD RAND. NON lOCUSSFD INERARI D 
SOLDER REFLOW SYSTEMS utilise non forced convection & Infrared 
heating, both far hybrids and Surfur e Mounting Devices (SMD) to bo 
attached on any substrates of any sue single 01 doube sided PCBs 

The unique VITRO FOIL ™ em'ttor Panels work with middlr> to far 
wavelengths of diffuse, non-colour selective mtrared which ensures rapid 
uniform solder reflow 

THEY ARE LESS EXPENSIVE THAN OTHERS ON THE MARKET AND DO NOT 
REQUIRE COSTLY CHEMICAIS AND INERT ATMOSPHERES THE SYSIE MS ARE 
EASY TO SET UP. OPERATE AND MAINTAIN 

SERIES SMD 300 & SMD 700 contain A SEPARATE PRF HEAT ZONE and 
therefore flux preparation & reflow can be carried out in ONE ON-i INE SYSTEM 

They provide NON-CONTACT HEATING, more efficient thermal transfer 
and .'.ence most efficient thermal processing 

NO CHIP TOMSTONING (STAND-UP) 

NO COMPONENT MISALIGNMENT & SHITTING 
NO SOLDER SPATTER 

COMPONENTS COOLER BY ABOUT 40"C THAN THE MOLTEN SOLDER 
NO BOARD DISCOLORATION & WARPAGE 

EMITTER PANEt LIFE MUCH EXCEEDS 8000 HOURS WITH CONSTANT 
CHARACTERISTICS THROUGHOUT THEIR LIFE 

NEED NO ADDITIONAL EQUIPMENT FOR OPERATION 

NO HOT OR COLD SPOTS 

NON-COLOUR AND NON-MATERIALS SELECTIVE 

PRECISE ZONES TEMPERATURE CONTROLS THUS ADJUST THE TEMPERATURE 
& WAVELENGTHS TO BE TUNED TO THE PARTICULAR ASSEMBLY BEING PROCESSED 

THE TEMPERATURE PROHLF IS CONTINUALLY MONITORED BY A 
MICROPROCESSOR BASED COMPUTER 

AVAILABLE PROCESS ZONES WIDTH 6, 10. 18. OR 22 INCHES 
AVAILABLE PROCESS AREA LFNGTH 3, 4. OR 10 FEET 
AFTER SALES SERVICES FULLY SUPPORTED BY OUR TRAINED ENGINEERS 
CURRENT CUSTOM DUTY RATE (a) 20% AD VALOREM 

LOW TEMPERATURE DIFFERENCE (LESS THAN 20<*C) BETWEEN EMITTER PANEL & PRODUCT 
AVAILABLE UNDER OGL IMPORT POLICY 


Neotronics 

International 


P.O. BOX 7754 BOMBAY - 400 090. 
CRAMS. "NEOTRONICS' Bombay - 80 
Phona :661458 0, 561 13 77 


MAY 1966 








120W+120W 
Stereo 


■.ruction. 

C. Sanjay 



A 120W stereo poweramplilter is not so loud when 
the area which the arnpliliei must ‘cover’ is large, 
though Us rating leads one to imagine the con¬ 
trary. I his amplifier is particularly suited to 
those who conduct music concerts. It is also suitable for use 
in auditoria. But il you already have something like a 70W + 
70 W amplifier, there isn't any meaning in making this ampli¬ 
fier. After all, there is hardly any diflerence between a 70W 
amplifier and a I20W amplifier as regards power; less than 
3dB difference is barely audible. But then, it all depends on 
where you use it and how you use it. 

I his amplifier delivers an output of I20W RMS into a 
4-ohm speaker. Those who wish to connect more than one 
speaker can do so by connecting two 8-ohm, 60W speakers 
or four 16-ohm, 30W speakers in parallel. 

The circuit 

Transistors I I and 12 form a differential pair and 19 
forms then constant current source. I he input stage is not a 
purely differential stage as can be seen. Transistors 13 and 
14, along with I I and T2, forma sort of cascode-differential 
pair. The currents at the collectors of 13 and 14 are always 
constant, except when the signal is present. The cascode 
arrangement makes it possible to use low voltage transistors 
at the input. This is very necessary since high voltage 
transistors are often short of gain. I ransistor 15 acts as an 
emitter-follower foi the collectoi load ol T3. I his transistor 
operates at a collector-to-emittcr \oltagc of 5V. 16 is the 
class-A driver and 18 provides the constant current source. 
T7 acts as the Vhi multiplier and also compensates lor 


temperature changes. T he output stage is made of three 
transistors on each side. Diodes D5 and D6 help to maintain 
the sy mulct ly. 

R3I. CIO and Cl I form the usual zobcl network, to 
suppicss spurious oscillations at the output. 

Hie 1-ohm, 1-watt resistor (R32)and inductor LI at the 
output are necessary only if any capacitive loadsare likely to 
be used. I he f use protects the speaker from any damage due 


SPECIFICATIONS CHART 

Output power 
( 1 MM) 1 per cenl) 

: I20W into 4-ohms load 

Input sciiMlmly 

11 oi 120 W) 

. 820 mV to IV 

Signal-to-noisc ratio 
(ai Po-IUOW) 

. >70 dB 

l orient consumption 

1 IK ) 

: i 5A, channel 

1 >isii)ilion at 
?U0 mW output 

<0 1'.,. 


to DC appearing at the output in the event of a failure in the 
circuit. 


The protection circuit, given in Fig. 5, is not compulsory 
and can be done away with, if you don’t need it! Even when 
the output goes to Vet— the saturation voltage of TI2 (or 
Vet . i.e. the saturation voltage of T15), the power dissipa¬ 
tion in the output'transistor amounts to a mere 40W at the 
maximum. The output transistors can withstand I50W 
(max.). The maximum power dissipation in the transistors 
occurs when the output is halfway between 0V and Vcc 
(or -Vcc). In this case, it occurs at 20V, or at 100W. The 
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Fig. 1: Circuit diagram for 1I0W + I20W stereo amplifier. 


PARTS LIST 


Semiconductors: 


11. 12 

BCI47C npn AF transistor 

13, 14 

- C1L603 npn AF transistor 

15 

— BCI58B pnp AF transistor 

16, 113 

- BDI40 pnp low-power transistor 

17, 116 

BCI47B npn AF transistor 

18, TIO 

— BD139 npn low-power transistor 

T9 

— CIL6I2 npn transistor 

Til. 114 

— 2N626I npn driver transistor 

112, 115 

— 2N6254 npn power transistor 

TI7 

-- BC157 pnp transistor 

131, D2 

- 5.6V, 400m W /.ener diode 

133-1)6 

IN4I4H silicon switching diode 

D7-L3I0 

— 2SM15. 15-amp rectifier diode 

Resistors (all V t watt 

. ±5% carbon, unless staled otherwise): 

Rl, RIO, R33 

— 3.3-kilohm, 'A watt carbon 

R2, R9 

~ 47-kilohm 

R3, R4 

1.2-kilohm 

R5, R6, RI6, RI8. 


R20 

— 100-ohm 

R7 

-- 1.8-kilohm 

Rl 1 

680-ohm 

R8 

- 390-ohm 

RI2. RIS 

— 22-ohm 

RI3 

■ - 4.7-kilohm 

RI4 

820-ohm 


R17, R19 
R2I-R30. R32 
R31 

R34, R37 
R35, R36 

Capacitors: 

C l. C’4 
C'2, C8 
C3 

C5, C6 

C7 

C’9 

CIO. Cl I 
CI2 

Cl3, CI4 
CIS. C’lft 

Miscellaneous: 

LS 

U 

XI 

SI 

FI 

F2 


470-ohm 

1- ohm, IW carbon 
3.9-ohm, IW carbon 

2- kilohm 
l-kilohm 


47/iF', 63V electrolytic 
IOmF. 10V electrolytic 
0.22 mF, 100V ceramic 
25pF, 50V electrolytic 
200 mF, 6V electrolytic 
lOOpF styroflex 
O.lpF , 100V ceramic disc 
39pF slyroflcx 
- 0.0 IMF, ceramic disc 
IOOOOmF, 100V electrolytic 

Loudspeaker (sec text) 

Sec text 

33V-0-33V, 10-amp secondary transformer 
SPDI switch 
6-amp fuse with holder 
— I-amp fuse with holder 

PCB, heatsink, coaxial cable, capacitor 
clamps, hardware, BNC plug/socket, enclosure, 
mains lead etc. 


dissipation in the output transistor is then 100W. I he tran¬ 
sistor can,of course, withstand this. 

The use of an output coupling capacitor is eliminated by 

MAY 1986 


using a symmetrical power supply. To connect this amplifier 
to a crossover network, be sure that the capacitors in it are 
non-polarised. 
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Fig. 2: PC'S layout for I20W ♦ 120W stereo amplifier. 
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Fig. 3: Components layout for 1Z0W + 128W stereo amplifie? 
MAY 1986 
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NOTE C12 (39(0 SHOULD BE CONNECTED FROM TRACK SIDE IN PARALLEL OF R9 <«TK) 










Fig. 4: Suggested power supply for the circuit. 

Details of the Power Supply Components 


( omponents 

Mono 

Slerco 

t use (I. 1 ) 

IA 

2 A 

Capaulot'. t is and 

SOOOp »- 

I000UMI- 

(If. 



Diodes D7 to DIO 



<'client I PI V > 200V ) 

6 A 

12 A 

Transformer 



Xe 'ondarv ( mrent 

5 A 

1(1 A 

( ore Size 

longue Width 6.25 

cm 1 ongur Width 7 5 mi 


Slack height: 5cm 

Stack height 7,5 cm 

Sic ol luins in 

4601 27 SWU 

2561 20 SW(> 

I’nmaiv SW(i 



ol turns in 

661+61.1 17 SW(i 

4711.(71 I5SWC. 


Se uMldiy/SWti 



Fig. 5: Short circuit protection network. 

Construction 

The wiring should pose r.o problem if the PC H whose 
pattern is shown in f ig. 2 is used. When soldering compo¬ 
nents, solder all the resistors, except R21-R30, first. Then 
solder the capacitors and finally the transistors and the 
resistors R21-R30. There is no specific reason for this 
sequence. It is just that low-profile components should be 
mounted lust, It will be easier to soldci them in this 
sequence. 

If soldering all the resistors R2I to R30 side hy side poses 
any problem, first solder three resistors on each side and 
then solder the other two on top of them, on each side. 


Transistors Ti I and T12 can be mounted on the same heat¬ 
sink. The same goes for 114 and T15. The heatsinks must be 
ol 1.2"t'/W type. l)se of silicon grease is advisable. The 
heatsinks for 16 and I X are made by bending 1.2mm thick, 
3cm * 2ctn pieces of aluminium in *L’ shape. The longer arm 
ol the ‘T’ should be screwed to the transistor and the shorter 
to the PCB. Only then should the transistors be soldered. 

The 1 use that is connected in series with the speaker can be 
fixed at the back panel ol the amplifier. These fuses must be 
ol quick blow type. All wiring must be made with IXSWG 
tinned wire ot flexible wiies that can carry currents uptobA. 
Use separate power supply wires foreach channel and separ¬ 
ate spcakei icturn leads. 

Adjustments 

Alter checking the wiring, turn VRI clockwise lully orset 
to maximum resistance. Now connect a voltmeter, capable 
ol reading millivolts, across the resistors R2I-R25. Switch 
on the amplifier and adjust VRI so that the meter shows 6 to 
10 mV 

I his is the only adjustment required. Connect a tape 
recorder oi a tuner through a suitable preamplifier and tone 
control amplifier to enjoy the music 

Note: A suitable preamplifier designed and developed at 
IT V lab to go with this power amplifier will be published in 
the next issue to enable a complete hi-li stereo amplifier 
system. 

□ 


EXPORT HOUSES 

May Please Contact 

ELECTRONICS FOR YOU, India’s most 
popular electronics magazine, is now on the 
lookout for markets abroad. 

There appears to be a good scope for this 
magazine in some neighbouring. Eastern, 
Western and Arab countries—as indicated 
by the enquiries received from time to time. 

Export Houses having contacts in these 
countries, particularly with distributors of 
books and magazines, are requested to 
write at the earliest to: 

MANAGING DIRECTOR 

EFY Enterprises Pvt Ltd 

605, SIDDHARTHA, 96 NEHRU PLACE 
NEW DELHI 110019. 
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FROM STOVEC 


Stovec Screens India Ltd in collaboration with 
Prestwick Circuits of Scotland, bring you state-of- 
the-art professional grade Printed Circuit Boards 

Our manufactunng programme encompasses 
Double-sided Plated through-hole Boards, Multi 
layer Boards, Fine Line Boards, Boards for 
Computers, Telecommunications, Defence and 
Medical systems 

Quality and reliability are key words in the 
Stovec lexicon — modes of expression which are 
given form and meticulously displayed in all 
phases of the manufacturing programme 
We invite you to join the growing list of our 
satisfied customers 


For details contact 

STOVKC SCRCENS INDIA LTD. 

(Circuits Division) 

Plot No B-24, GIDC 
Electronics Industrial Estate, 

Sector 25 

Gandhinagar 382 025 

Tel (02712) 2061 Telex 121-326 STVC IN 

Cable “CIRCUITS” 

or 

A.T.E. PRIVATE LTD. 

36SDF 11, SEEPZ 
Andheri East, Bombay-400 096 
Tel (022) 6049032, (022) 6300195 
Telex 11-71513 DIP IN 




ATfc/11/86/6 
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• ECONOMICAL 

• MODULAR 


Stockon 

STACKABLE 
''-x MULT I PURPOSE 
x - ''x. PLASTIC 
•v-: STORAGE 
RACK 









mtull as many units Places or separata rack 
Simply slida the bos with projected lower 
side m to the one with vents 
b 10 separate prst pull out 
Compact strong 6 light weight rack 
is suitable lor Electronics shops Factories. 
Offices, libianes. Photographic stores 
Kitchen, etc. etc 


iiPlffl 

f 

1 1 r i 


Mmtfmml k, Ptiene: He7« 

J.R.COnTROL> 

206, Hlren Ind. Estate, 406, Mogul lana.' Mahlm. Bombay * 400 016. 


ALFA POSITIVE ^ 
NEGATIVE ACTIVITY 
i PROBE (PNAP) 

I Features 

II * Five Tests High (+), Low (—), 

m Clock, Ground & 

m Broken Connection. 

® * Single Tristate LED Indicator. 

■ * Operating Voltage± 3Vto±75V 

\ S * Self Powered 

V 'ffl , * Small, Pencil Size. 

1 Nt „ * Low cost, Long-Life. 

\ ■ \ Applications 

V BR* * RS-232 Interface Equipments 

Wv • * Computer peripherals 

* Telex and Teleprinters 
fPf§|» * Telephone Exchanges 
'jaMl * Medical Equipments 

* Instrumentation & Control 
Equipments 


Manufacturers: 

Alta Products Company. 

FF 11, Bajaj House, 97 Nehru Place. 
New Delhi-110019. Ph :6432126 J 










































BISHOP DRAFTING 
PATTERNS-Euroconnectors, 
Edse Connectors, 

New 1C & Solder-Maskins Patterns, 
Nos & Letters from 2.03 mm onwards. 


Bishop Graphics, USA 
Technical collaboration 

All our draftins aids are precision manufac¬ 
tured to exacting tolerances, under collab¬ 
oration with the reputed Bishop Graphics 
technology. So you can be sure of a perfect, 
accurate and professional KB master 
artwork Without pin-holes, distorted donuts 
or ragged edges 

Reposition as required 

We offer tapes and ready-to-use patterns, 
which you can position and re-posit ion in 
any circuit configuration. Unlike cheap imita¬ 
tions Bishop tapes and patterns do not tear 
or leave any residue or adhesive on the 
drafting surface 



ISIIMooooo 

mnaooooo 

iiiiiiiiiiiiuiiimii oioioioioi 
iitniiiiiiiniitiiii! oioioioioi 


Perfect registration for double- 
sided PCBs 

Side-to-side registration problems for dou¬ 
ble-sided KB's are completely eliminated 
through Bishop's red and blue colour sep¬ 
aration technique, two separate negatives 
can be obtained from a single master 
artwork to give you absolute registration. 

Many items available ex-stock 

CAL-Bishop printed circuit drafting aids are 
readily available at reputed electronic com¬ 
ponent dealers. If you have any problem in 
obtaining them or for larger requirements, 
please get in touch with us. 

Ask for our Catalogue 2000 


Marketed by: 



CRESCENT AGENCIES PVT. LTD. 

Beaumon Chambers, 27/33, Nagindas Master Road, Bombay 400 023 
Phones: 273680/273782 Grams- ’WELSH', Telex. 011-3640 , 

Bangalore Office: 25, Vmod Complex, J.C. toad, Bangalore 560 002 Phone. 228704 
Delhi Office: 9-N, Munshilal Building, Connaught Circus, New Delhi 110 001. 

Phones: 3312595/3313817 Grams. WELSEf, Telex: 031-3223 


for local supplies contact 

Calcutta : Tradeway International, 4 College Street, 

Calcutta 700 012 

Ahmedabad. Ms. Aster Graphics, 

9 Shree Geeta Apartments, Behind Union Bank, 
Vasna, Ahmedabad 380 007. _ 


Advertising Aids. 
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CONNECTORS 

FLAT CABLE IDC SOCKETS 
AND HEADERS 







































Construction— 

Tarun Kumar Tripathy 


Video Car- 
Racing Game 


H ere’s a simple and inexpensive car-racing game 
for video game addicts, the construction ot 
which will save regular visits to video game 
parlours and the consequent rccunent 
expenses. Though the mode of its operation is quite different 
from the actual video game equipment, this game will pto- 


\ide much the same excitement as the rules ol the game are 
same. 

The model 

The game should be housed in an enclosure which is tilled 




Fig. 1: Circuit diagram for car-racing video game. 




PARTS LIST 


Semiconductors: - 

Capacitors: 


1CI. 117. IC3 

NK555 timer 

Cl. (9 

100/iT, KIV electrolytic 

Ul 

5mm light emitting diode 

C2. C5, C6. C7 

0.0 i/i h ceramic disc 


(.3 

• 0,u2/iT ceiamic disc 

Resistors (alt Vt 
Kl 

watt, ±5'’b carbon): 

820-ohm 

C4 

C8 

2000m f-, 12V electrolytic 

Imf', 10V electrolytic 

K2 

l-kilohm 

Miscellaneous: 


R3 

1.2-kilohin 

LSI. I.S2 

8-ohm tweeter 

R4 

- 39-kilohm 

1.1 

6.3V, 0.5A mmtatuie lamp 

R5 

10-kilohm 

M 

9-volt DC motor (without governor) 

VR1 

- 10-kilohm linear poienuometer 


- tinned copper wire, polythene sheet, aluminium 

VR2 

- - 100-kiluhm linear potentiometer 


toy cars or sheet, typewriter nhbon spools. 

VR3 

- ISO-kilohm preset 


metallic roller, suitable enclosure, hardware etc. 
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with a screen (a hard polythene sheet), a steering wheel and 
some controls, as shown in Fig. 2(a). 

I he steering wheel arrangement is to be fashioned out ol 
two typewriter ribbon spools, potentiometer VR2, an alumi¬ 
nium rod shaped as a steering wheel and a thin but strong 
copper wire, as shown in Fig. 2(b). The potentiometer’s 
spindle may be ganged with the steering wheel so that the 
two rotate together. 

In the middle of the copper string over the spools, a fancy 
racing car should be suspended. 1 he 2cm car should be of 
aluminium sheet with copper bristles underneath, as shown 
in Fig. 2(c). I he bristles can be charged through the copper 
wire. 

All these should be fixed in the cabinet such that the racing 
car is seen moving across the screen on turning the steering 
wheel. 



Fig. 2(a): Front view of the prototype. 

TYPEWRITER RIBBON 




Fig. 2(c): Front view of the race car. 





Fig. 2(h): Typical threading system for steering wheel arrange¬ 
ment. Fig. 2(f): Upper view of the mechanical assembly. 
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Fig. 2(g): Side view of the mechanical assembly. 

Now about the other cars. These should be aluminium 
sheets cut out in the shapes of racing cars. They should be 
mounted on a translucent hard polythene sheet, cut out to 
resemble a highway. The aluminium cars should be intercon¬ 
nected by a thick bunch of copper wires running below the 
sheet, as shown in Fig. 2(d). The long sheet of paper should 
be connected like a belt and slipped over the two rollers, as 
shown in Fig. 2(e). 

The upper roller should be metallic so that the copper 
wires under the sheet going over it carry current to each car 
whenever the roller is charged. The lower roller should be 
fastened to a motor whose speed is controlled by potentio¬ 
meter VR1. The potentiometer should be on the control 
board to control the speed of the cars. A copper brush 
should be connected to point B of the circuit in such a way 
that it is in constantly in contact with the metallic roller. 
Another brush from point A of circuit, as shown in Fig. 2(f), 
should be in touch with the copper wire of the steering 
system. Now if the racing car touches any car on the ’road* it 
means points A and B of the circuit are connected. 

Arrangement 

The arrangement of the game should be made in this 
order: 

1. Screen 

2. Racing car controlled by the copper string and steering 
wheel 

3. Sheet of cars running just below the racing car with the 
bristles of the racing car brushing the sheet as shown in Figs 
2(f) and (g). 

Now if wc start the motor, the sheet under the racing car 
will move with the racing car brushing the‘road’. As the cars 


on the road go down the screen, the racing car appears to 
race up the screen. All you have to do is to steer the car from 
side to side on the ‘road’ without brushing any cai. Once you 
tail to dodge an oncoming car and your race car touches it 
(i.e., A of circuit contacts B), lamp LI Hashes, indicating a 
crash; Dl glows for some time; a beeper beeps lor a while, 
indicating the end of the game. 

Extras 

Switches, LED, VR1. etc should be on the control board. 
Printed circuit board, loudspeakers, etc should be suitably 
placed inside. Lamp LI should be near the racing car. Many 
interesting modifications are possible. Inside o! the cabinet 
must be illuminated to make the cars on the polythene sheet 
visible. 

A tape recorder motor is made for constant speed require¬ 
ments and thus varying VR I has no effect on it. So it’s better 
to use ordinary toy motors without electronic governor. 

The circuit 

The circuit is built around three SS3 timer ICs. All the 
three ICs are associated with generation of an audio output. 
While ICI and 1C2 generate high frequency, 1C3 is part of a 
low-frequency oscillator. The 1C 1 circuit generates a plea¬ 
sant sound Potentiometer V R2 and capacitor C3 determine 
the frequency of the sound. As VR2 is connected to the 
steering wheel, the sound represents that of a speeding car 
when the racing car swings left and right. Fora better effect 
the value of C3 should be increased. 

When points A and B are connected, current flows 
through LI and it flashes, while C4 stores up charge. Even 
though it is a momentary touch, the capacitor stores charge 


may we 


se 



for the operation of the LED and the beeper. The lime ol 
operation can be extended by choosing higher values of (’4. 

i('2 generates high notes. Id produces ‘ticks’ through pm3 
I he timing of the ‘ticks’ is contiolled by preset VR3. Now 
we-know that 1( 2 will oscillate only if the reset pin 4 is fed 
with some voltage. When IC’3 begins to oscillate and delivers 
‘ticks’ (voltage) to ihe leset pin 4 of IC'2, IC2 oscillates 
accordingly and beeps are produced instead of ticks. Thus 
the liet|uency ol the beeps is controlled by C'Sand R4 (timing 
being controlled bv VR3). 

Rules of the game 

Switch on internal light etc. Now turn on switches SI and 
S3 I he cars on the ‘road’ race down the scieen and the 
lacing car goes up the scieen. Taking the racing ear to one 
side ol (he ‘road’ by means of the steering wheel, switch on S2 
and start steering through the speeding cars. I ry not to 
collide. 

Ihe sound of your speeding car comes through I SI. 
When you collide the indicators are started. Note the time 
with a slopclock. 

Don’t be dismayed if your game lasts lor only a couple ol 
minutes. I ry playing a slow game by adjusting VRI. With 
practice, proceed to last racing car games. A week latei. your 
professional video game pal won’t stand a chance against 
you. (iood luck! □ 


* Linear 1C* 

* Dynamic RAM (4164,412S6) 

a E PROM (2716,2732,2764, 27126, 272S6, 

27C64, 27C256, etc) 

a Static RAM (2016, 5565, 6116,6264, ate) 

* Microprocessor* 

* TTL (LS, S, Standard, HC, C-MOS series) 
a ECL 

a Opto-electronlc device* 

* Transistors (Power, PET, SA, SB, SC, SD series) 
a All kinds ot Capacitors 

* Head 

* DC Motors 

* Computer Peripheral* 

We can also supply components for calculators 
and Watches, and Diodes, LEDs, Crystals, 

Triacs a! most competitive prices and quick 
deliveries 

Please contact directly: 


Attention . Y. Omori/Marketing Manager 
Address . 3-13-36, Miyazaki, Miyamae-Ku 
Kawasaki, 213, Japan. 

Phone . 044-852-3000 
Fax . 044-852-1133 
Telex . 3842-720 DEVICE J 
Cable : DEVICE KAWASAKI JAPAN 


PE PRODUCTS 


Compact 23cm Tube Assem¬ 
bly Provided with a built-in 
Inverter Tube and acrylic sheet 
cover in portable and fix type 
Range. 6V-12V 

Can be used with Ni-Cd batter¬ 
ies also 


PE INVERTER-CHARGER PACK: 

A Complete Emergency Light 
Range: 6V-10W, 20W, 40W 
12V-20W, 40W 



FERRITE-CORED, HIGH 
FREQUENCY INVERTERS 
FOR EMERGENCY LIGHTS: 

Brighter & more efficient. 
Range 6V-10W. 20W, 40W 
12V-10W, 20W, 40W 
24V-20W, 


PE Product Range: • Emergency Power Generator* IKW 

•Emergency Ligate S BaHery Charger* now 

PROFESSIONAL ELECTRONICS 

233, Rampurg, Lawrence Road, Delhi 110035. Phone: 7115025 


looking for 
import 
substitute 
for this bulb? 



Jusi some of tht lampi made in an unusually large number of types 
rilling and suci roinr rnher wire ended or based to fit in any available 
holders m flu- market If may be juii whai you need (bi an existing 


or a New Proictt A few minutri with our catalogue for what you are 
kecking, will t mainly convince you. So, why not get our catalogue. 



K 8 S 


khtfffty BULBS 

Miniature ft Sub Miniature Lamp Speeiaileta 


t tafPflfy ELECTRICALS PVT LTD 

Ptwnee 236889. 237340, Stench; 90, Kui 


Hliw y i r HySe n S M at. 


Branch: M, Kail SsyerJ Street, Bombay 400 003, 
Phone. 323132 
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India’s first 106 MHz, 5 channel 
12 trace delayed sweep oscilloscope. 



DTO 31002 
under Rs 50,000 
(taxes extra) 


Adds sophistication to your testing needs. 


BPL’s 100 MHz, 5 channel, 12 trace 
Oscilloscope DTO 31002, 'he first 
of its kind in the country, gives 
testing a professional touch, both in 
quality and performance. 

Exclusive First Time Functions: 
The DTO 31002 displays CHI, 
CH2, CH3, CH4 and CH5 simulta¬ 
neously or in any combination Alt 
trigger for CHI, CH2, or CH3 
Stable tnggenng by use of an 
exclusive level lock function 

Exclusive Features: 

★ Switchable to high sensitivity of 
1 mv/Div 


* Alternate Sweep 

* Switchable band width limiter to 
20 MHz and alternate trigger for 
CH1.CH2, CH3 

* Beam finder 

* Multiple X-Y mode 

* Extensive use of digital logic 
controls 

* Channel output, ‘A sweep* output 
and ‘A sweep* gate output 

* Compact, light and easy to carry 

Part of an Exclusive range: 

DTO 32352 - 35 MHz general 

purpose dual trace Oscilloscope 

DTO 31351 - 35 MHz dual trace 


delayed sweep Oscilloscope 

DTO 31500-50 MHz dual trace 
delayed sweep Oscilloscope 

Each of these Oscilloscopes bears 
the BPL stamp of quality, reliability 
and accuracy They come from 
bv*&.-imdla - a company with 
over 20 years of expertise in 
electronics And an infrastructure 
that is unique to the electronics 
industry 7 integrated factones, 

3 recognised R&D groups, in-house 
manufacture of critical components 
and a nationwide marketing and 
service network 


BPL- INDIA 

In pursuit of perfection i 



Central Marketing Organisation: BPL Centre 32 Church Street Bangalore -660 001 Ph 572321/2/6/575217 Tlx 0845-511 Cable Phisilab 
Sates Offices at Bangalore Bombay Calcu*ta Hyderabad Madras New Delhi and Palghat 
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• EHT TRANSFORMERS 
(ALL MAKES) 

• DEFLECTION YOKE 

• LINE-DRIVER TRANSFORMER 

• LINEARITY COIL S 

• TUNER ^ 

• V.I.F. BOARD } 

• BOOSTER N 

• MAIN TRANSFORMER FOR TV 


FOR DETAILS CONTACT 






K 



SOLE DISTRIBUTOR 


MANUFACTURED BY 


Oswal electronic Co leader electronics 


i <i|pni (!•’* M.i’i.i'1 Delhi- 110006 p t>or»e I . 2918/3S. 
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Top Quality Bjy World Standards 
Electronic Component Parts & Wiring Accessories 

from IMovoflex 


Cab-lok Cable Ties 





Onepiecenytaicable tie 
provides srcurr holding 
and kxkinq of cat* 
bundles for almost all 
applications upto cable 
diameter 106 mm Per 
mils fast and easy ass 
embfybyhand 


Adjustable Cable Clamp 

Its an absolutely tool 
proof safe and perma¬ 
nent method designed 
to reduce the time spent 
on an electrical wiring 
installation The ladder 
style fastening method 
tari be ieleased and 
easily felastened Cable bundle diameter 
range 5 mm to <11 mm 



Flat Ribbon Cable Clip 

• For test secure 


1 


edge 

holding of any sire and 
width flexible flat or 
nbborr cable single or 
stacked Mount two 
ways adhesive backing 
ot st few 


Perforated Strapping 



An efficient and very 
popular table binding 
metfiod usinq perforated 
strapping which s fixed 
with studs ar cut to 
length fur a very neat 
finish This is suitable for 
any sl/e of cable bundle 


Lacing Cord 




It qrps the cable bundle 
firmly which neither en 
grave the table surface 
nor came 1 thf operator s 
hand The resulting tie 
looks wry neat and the 
knots are very fine 


Easy-lok Cable Tie 

CB Its design feature offers 
alternative degree of 
fixing eithei as a tempo- 
raiy measure prior fo 
completing the witmq 
process or as permanent 
bunching device For 
modifications the tie 
may be removed by hand easily Available 
far cable diameter upto J6 mm 


Novoflex P-Cflp 



Ttiese non t undut live 
P dips die far fixing 
cables pipes tubes and 
components in domes 
lic/industnal afipliances 
electoral electronic equ 
ipments and installa 
tons Manufactured in 


adjustable ami non adjustable farms to sun 
cable sires from 16 mm to 73 mm dia 


Insulator Transistor Mounts 

One fsieiedeufjri simpli 
fies mixinnriq of (Xiwer 
tiailsisiois p if-kuy TO 1 
and TO-66 plus povi 
drng poper insul itior) 
and imjirtMtl thermal 
effirx'ixy These Innsi* 
Jlor mmus have a Unli 
in harrier which elime nare t7ie need of 
Sleeving of base and emitter connections 
also serves as assembly ax! duiny 
iristllabon 




Printed Circuit Board Supports 

These non conductive 
PcB supports arc desi 
qnedtorse urrandrapid 
installation Thesupjxws 
have a plug-in fastenirxj 
method lo kiwei asse¬ 
mbly costs and aHows 
quii k aci ess far nuinte 
nance a equrpment modification 



Saddle-clip 

A releasable cable bind 
mg method using bind 
ers with dip far unsu¬ 
pported wiring and 
saddle and dtp for ar> 
chored wring is desig¬ 
ned to teducr winno 
installation tune 
Available tor cable form diameter range 
65 mm to65 mm 



Alpha Binding Strip 

This is ideal for set urmq 
cables to gilders angle 
bats pipes and other 
structural steel work 
whiieitisnotpossibleto 
drill or stud the steel work 
far a fixing 



Sklntlte Cable Gland 



General purpose gland 
fin Plastic or rubber in 
sulated unarmoured 
Plastic or rutsber over 
sheathed cables 


Nylon Bush 

A range of metric male 
ir sulatinq bus>hes manu 
taaured from Nylon are 
avliable m blade colour 



Nylon Locknut 



These nylon la knots 
haw a host of applx a- 
tion II x fading use with 
glands and male bushes 
availalile in black cokiur 



..—- m 

-1A selection of different 

sizes of flexible grommet 
rings are availanr l > pro- 
teci wires table tads 
I against damage from 
sfuip panel edges and 
insulatr holes of steel 
'sheets 


Continuous Grommot Strip 

low tost ctx to III gin 
mmeling prutetrs 
catilevwife' from sharp 
panel edge' and knotk 
exits Available in tomi 
rvxxis length 


Novo rim Edging Strip 

--Ideal for t owxing prtert 

Hally dangerous shatp 
edqes as faund on bulk 
tiead cut outs instru¬ 
mentation ent losun s 
control jianels etc It can 
be easily applied to ex 
tetnal a internal radii as 
well as straight edges 


Hygrfp Cable Marker 

A versatile range of 
marker available for 
cables having diameters 
of 4 to mm Its 
shaped end rut emuri « 
simple posinve *nd 
accurate al itjnmem of 
legend * permanently 
with a non slip grip even in fx stilt 
environment C abten from I 0 to 90 sqmrn 
are covered in only four sues thus redur irvj 
mv-ntury of stockinq various si/es and 
eliminates the problem of marker found too 
tight or too loose 





Melagrfp Cable Marker 

Tfe most populai and 
erorxxTix cable maiker 
Available fa cable ilia 
rnetet tanqe I 75 to II5 
mm Available in Pie tut 
chart from also 



I n terlocking Cable Marker 

rhese can bt assembled 
with figures in line and 
the key ensures th<it it 
cannot come out of 
alignment ifterwairJs 
Available Ibi >atie 
I'»to f i0 sqmm 


Ovalgrfp Cable Marker 

These are oval in seihon 
and are fitted Impressing 
into a ciicula shape 
sliding ovei ihr table 
end (x ti rmiri u and then 
releasing Available frx 
table diametn range 09 
U60 mm 

Clip-on Cable Marker 

Hrse martens clip ovet 
tfie rable insulation and 
arc primarily intended Ibr 
use after teimmatinq 
cable end < This feature 
fat ilitaies modifk ation to 
winnq code when 
necessary 

Sleeve Cable Marker 

The* thin walk d maik 
ers jni partii ulaily 
mommended fat higfi 
drnsity wlunq sinir 
virtually no mireasp *1 
the nvrrall dianietei of 
iht insulated toirs lakes 
place Available fat table 
dumeter 0 75 to 16 mm in srtni cut fmm 

Terminal Block Marker 

Thrst (xri eithet be 
slipped into the teirriuul 
block tag slots brkxe the 
temunril' aiernoiirxeilin 
assembly ot sari easily be 
pressed home into the 
slots after terminal bank, 
haw lien i built up 
Available fix letrnirial Work sire upui 
15 sgmm m (ire cut strip farm 

Marker 

This offers a jxuctnal 
method of dfiplying 
permanent and legible 
main mgs to taiye rallies 


Ova (strap Cable Marker 

Ovakjrip cable markers 
can be combined with a 
variety ol Novoflex 
binding accessories vl t 
table ties Alpha slnp to 
achieve seveial methods 
of identifying large 
diameter rabies Cable 
bunches arxl conduits 




Alpha Cable 







We challenge you to And better products than these 


NOVOMIX CABLE CAM SYS TIMS, POST BOX NO 9159, CALCUTTA-700 016 
Sales Office: Block A14.7th Floor, Chatteflee international Centra. 
33A,Chownnghee Mad, Calcutta-700 071. Phone. 290482.295959, 292991 



MAY 1986 


93 











PCB ASSEMBLY JIG 




*2 





UNIVERSAL 


| Model | 

Uni 

Flow 

IS 1 

IS 2 

IS 3 

IS 4 

ISII 1 

ISfL 2 

IS it 3 

ISFL 4 


FLOWLINE 

Max PCB 
tensions in M M 

2(>b x 400 
300 X 4 SO 
200 X SOU 
32b x bbO 


PREFORMER 

Component Lead Cutting and Forming 


Adjustable Cutter and dies, 
Easy and rapid to set up, 
High yield Low Cost, 

2000 Jumper links per hour. 

Operations Configuration 


r t 




Cut and Band 

Produce vertical 
mounting by 
bending ovei tong leg 


pfllB-, 


cut to length 
Jumper link 

Stress relief 

Vertical Stand off 


—mu— 

rn 

fHrnF] 


Transistor / Capacitor 
Spread Cut ft form 
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p.B. NO. 308 MIDC Railway Station. 

Satara Village Road. AURANGABAD 431 00S INDIA. 

LET YOUR TECHNOLOGY MOVE WITH TIME 

-GARUD" 


mEmmnnn 

COMPUTERS 

Universal Compact 
Computer Development System 
As-8000 



MODULARITY 

The Hardware is designed in standard Eurocard Modules 
based on the function. All Modules are interconnected 
through Euro-bus back plane By this design philosophy it is 
easy to service, upgrade and develop new boards 

HOUSING 

The Central Processing Unit is housed in standard 19" 

Rack All the modules and floppy drives (in case of 
development system) fit into the 19" Rack - This design 
ensures high reliability and resistance to vibration 

EUROBUS 

Eurobus is modern bus architecture gaining wide popularity 
in Micro Computer Systems. All Boards on this bus can be 
memory-mapped and can be wired tor special functions The 
indirect Euro Connectors is another element in ensuring 
reliability and vibration resistance 

OPERATING SYSTEM 

AS-8000 runs on CP/M OS which is specially made for 
Z80A processor board. The user has the freedom to 
configure other operating systems and CPU Modules if he 
so wishes 

APPLICATION 

AE-8000 may be used as a development system for Micro 
Processor Software. The programme so developed can be 
burned-m EPROMS These EPROMS can be placed on CPU 
Boards and configured in a 19" Rack 8010 aa a target Micro 
Processor Based System. M-8000 can be used aa an 
mdustnal computer and for data processing as well. 

M 8000 has free slots'for user defined hardware modules 


ELECTRONICS PVT. LTD. 

| 8/125-126 Ansa Industrial Estate 

■ SakiVlhar Road, Sakinaka, Bombay-400 012 
5 Phone: 583354 Gram: ARUNEL 

■ Telex: 11-5807 EXIM IN 


As 
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LED Direction Indicator 

This circuit, being economical, can be used in place of blink¬ 
ing indicators in bikes or on the instrument panel in cars etc. 
The circuit uses the 555 timer 1C for pulse generation and 1C 
7490 as the BCD counter. The LEDs, if positioned closely in 
the same manner as shown, appear to move in one particular 
direction when the frequency of pulses is increased. If the 
frequency is too high, all the LEDs appear to glow at the 
same instant. 



The binary outputs of 7490 as it counts from 0 to 9 are 
given below: 


COUNT 

03 

Q2 

01 

00 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

1 

0 

3 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

6 

0 

1 

1 

0 

7 

0 

1 

1 

1 

8 

1 

0 

0 

0 

9 

1 

0 

0 

I 


If the LEDs are connected across the output, T indicates 
that the LED lights up. Here * I’ appears to be moving left as 
counting progresses. Hence the light appears to move left if 
the counting is fast enough so that the individual flickersarc 
not visible. 

1C 7490 has been used instead of 1C 4011 since the circuit 


can also be used to check if the ICs 7490 (or 7493) are good. 

It is interesting that a digital IC specifically designed for 
binary counting can also be used in a project entirely differ¬ 
ent from the one for which it is intended. 

RAMESH R. 

SW AM Booster for Valve Radio 

Here is a low-cost project that can pack a lot of extra power 
into an old valve-type, weak radio receiver which cannot 
receive shortwave (SW) signals without an external aerial. It 
can also be used with a 2-band transistor receiver to boost 
the SW signals. Besides, it permits extensive broadcast band 
DXing with any simple AM radio receiver. 

The transistor TI (BFI95D) is wired as a common-emitter 
Rf- amplifier with base bias taken from the collector and 
also forms a tuned circuit along with LI and VCI. Collector 
voltage is taken from the positive rail through a variable 
potentiometer VRI as it should be varied for getting the 
desired performance. VCI must be adjusted for optimum 
performance and shortwave DXing. Point A should be att¬ 
ached to a crocodile clip and then connected to the aerial 
points of the receiver. A small telescopic aerial should be 
attached over the cabinet of the booster from point C as 
shown in the circuit diagram. 



Assemble the unit on a small general-purpose veroboard. 
House it in a small plastic cabinet with the antenna coil LI 
and the ferrite rod cemented to the side or back of the cabinet 
using an adhesive like araldite for best performance. Adjust 
coil LI over the ferrite rod before cementing it on to the 
cabinet. The unit should be positioned parallel to the built-in 
antenna coil of the receiving set. 

MUKUND H. TODMAL 

A Simple Temperature Controller 

Here is the circuit of a simple and inexpensive temperature 
controller which can control temperature from about 20“C 
to 200°C with an accuracy of 0.5°C. 

The controller has been designed and fabricated using the 
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op-ainp 1C 741 and a lk thermistor as the temperature 
scnsoi. It is based on the principle ot wheatstone bridge. 1 he 
ratio arms HI and R2 ol the bridge are kept fixed (say unity). 
The voltage across the thermistor, i.e. across the arm R4, is 
compared with the voltage across the variable arm R3 which 
is kept fixed fora particular temperature (using the op-amp). 

When the bridge is not balanced the output of 741 drives 
transistoi Bt'147 to conducting state. Thus, the relay is 
energised and switches the heater on. As the temperature 
increases, the voltage across the thermistor decreases and 
when this voltage is equal to the voltage across R3 (i.e. the 
preset value) the output of 741 becomes /.ero. I he transistor 
then stops conducting, the relay is de-energised, and the 
heater is switched off. 

Bandswitch SI gives the different ranges of temperature 
and potentiometer VRI is used for line adjustments 

Dr D.K. KAUSHIK 

Mono to Stereo Converter 


So to experience the stereo space wide effect, the anti¬ 
phase technique ol mono to stereo conversion is also used. 

I his means that signals opposite in phase arc separated add 
one group is fed to right channel and the other to left channel 
speakers, due to which wc experience an increased stereo 
channel separation. This is brought about by operating 
switch SI. 

11 operates as an emitter-follower buffer stage so that the 
two filter stages around 12 and T3 are fed from a low- 
impedance source. The left-side filter stage T2 utilising R4 
and C4 acts as a low-pass filter and ensures minimum load¬ 
ing on low-pass filter. The right-side filter stage T3 utilising 
R8 and C6 acts as a high-pass filter and, while ensuring 
minimum loading on the high-pass filter, also functions as a 
phase splitter. When SI is switched to position E, no phase 
inversion of output takes place as T3 acts as an emitter- 
follower stage and hence only converted central stereo sound 
is obtained. But when SI is switched to position C, phase 
inversion of the output takes place as T3 now acts as a 


This circuit utilises both the selective frequency technique 
and the anti-phase technique for converting the monophonic 
sound in radios, tape recorders and TVs to stereophonic 
sound. 

In stereo recordings, the treble sounds are usually more 
dominant in the left channel, while the heavy, bass sounds 
are prominent in the right channel. But in a mono recording 
all the sounds are recorded on one channel. Hence the 
purpose of this circuit is to split the audio signals such that 
the signals of lower frequency are fed to the right channel 
speaker, while the signals of higher frequency are fed to the 
left channel speaker. But this selective frequency method 
produces only a central stereo image or effect. 
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commonrtttiiucr stage with 100 per cent negative feedback 
due to resistance Rll. This provides a IJK0° phase shift with 
respect to the right channel which causes an illusion of 
increased channel separation. 

S.N. SHhWALE 
S.K. HIRAY 

Simple Sawtooth Generator 

This easy-to-make sawtooth generator circuit uses one 
inverter chip and a transistor. 1C 7404 (hex inverter) is used 
for frequencies up to 100 kHz and IC 74S04 (schottky I 11.) 
lor frequencies between 1 00 kHz and 20 Mil/. I he fre¬ 
quency can be changed by changing the product RC. 

Let us suppose the input of gate I js at logic ‘O' state and 
outputs of gates 3 and 4 are at T and ‘O' respectively. The 
transistor I I is ‘off and capacitor C gets charged through R. 



When it is charged to a voltage equal to logic T, all gate 
outputs change and I 1 is ‘on’, resulting in quick discharge of 
stored charge in C through it. So, the input voltage of gate I 
becomes ‘O' again and the next cycle starts. 

One should choose values of R and (' such that the time 
needed to charge capacitor C' from logic ‘0’ to logic ‘I’ state is 
slightly less than the time period of oscillation. I his circuit 
works efficiently, especially at high frequencies, provided 
stray capacitances and inductances are very small. 

LAB NOTE: ‘R' was taken as 22k and ‘C'as 4.7/uh (lOV)for 
testing to see the sawtooth waveform in our lab. 

SURA.HT DLY 


EFY SUBSCRIBERS 

All EFY Mibceriberi are requested to always mention their 
subscription number when writing to us about matters relat¬ 
ing to their subscription. This number is given on the left top 
corner of the mailing slip pasted on the EFY envelope* 
carrying each issue. 

In the absence of this number, action on any letter or 
payment becomes difficult to take, causing unnecessary 
delay*"and inconvenience. 


STOP 

St ARCHING FOR 

SWITCHES 


Only <§S2> (lor <Switdus 

l DCO »Z2ST*oii iveo tvas 


TOGGLE SWITCHES 

2 to 30 Amps. AC/DC 
uplo A poles 
& 3 position 


ROTARY SELECTOR 
SWITCHES 

16/30 Amps upto 6 
pontons & 4 poles 


Up 


ROCKER SWITCHES 

Single/Double pole. 6 
16 Amps rated Also 
illuminated 


TRIGGER A SLIDER 
SWITCHES 

For Electric tools. 

AC /DC 10 Amp* 


FOOT SWITCHES 

10 Amps AC/DC 
Double pole ON/OFF 


PUSHBUTTONS 

5A & 10A 
1 NO* 1 NC 









PUSHBUTTON 

SWITCHES 

1/5 Amps, 3 wav 
with Oft positon 


MINIATURE MICRO 
SWITCHES 

Basic & with actuators 


ROTARY SWITCHES 

1/3 Amps, upto si* 
positions 


CENTRIFUGAL 

SWITCHES 

single or upto 3 H P 
Motors, 22/19 mm. 
1500/3000 RPM 


PROXIMITY 

SWITCHES 

Inductive. 5 to 
20 mm AC/DC 


CORO SWITCHES 

1 Amp/ 250 V AC 
OFF/2 way 


Indian Engineering Company 

P.O. Box 16551, Worti Noka. Dombcry-400 018. 
Phone; 495-9544, 493-5565, 493-2805. 
Groms: AMPV0LT. Telex: 11-75217 IERG IN. 
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ATTENTION 

TELEVISION AND RADIO MANUFACTURERS 

PERFECT ELECTRONICS PVT. LTD. MANUFACTURERS OF 
DEFLECTION COMPONENTS (DEFLECTION COIL, LINEARITY COIL, 
LINE DRIVER TRANSFORMER AND LINE OSCILLATOR COIL, ETC) 


HAVE PLEASURE IN 
ANNOUNCING INTRODU¬ 
CTION OF 10mm R.F. AND 
I.F. COILS, PEAKING 
COILS AND CHOKES OF 
ALL TYPES FOR RADIO 
AND TELEVISION. 






NUHQ'WWr**' .A 




T - 

* * n 


ABOVE COMPONENTS ARE MANUFACTURED UNDER 
THE BEST TECHNICAL EXPERTISE. 

WRITE WITH SPECIFICATION OR SAMPLE TO: 

M/s. PERFECT ELECTRONICS PVT. LTD. 

M-4, Dr V S I ESTATE, II PHASE, THIRUVANMIYUR, 

MADRAS-600041 
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AUTOMATED MULTIMETER 
CALIBRATION 

PPM Compucal series 1000 Automated Cali¬ 
bration Systems, tor both analogue and dig¬ 
ital multimeters with or without IEEE Bus, 
calibrates all measurement parameters of 
almost all types of analogue and digital 
multimeters. 



These are supplied with all necessary hard¬ 
wares and softwares, depending on the 
required measurement specifications from 
the users. 

Contact: Neotronics International. Post Box 
7754, Bombay 400080. 


INDICATOR LIGHTS 

Electrols manufactures ..Indicator Lights to 
international standards in tnree sizes to 
accommodate lamps/neons with bayonet 
caps type Ba15d/17, Ba9s/14 and Midget-6. 
Lenses are available in glass for incandescent 
lamps or plastic for low-wattage lamps or 
neons in different colours. Choice of termi¬ 
nals like solder, screw or kliptite are optional. 



INOICATQR LIGHTS 

Lamp bases are moulded In melamine and 
housings are brass-chrome piated. indicator 
lights are spring-laqded for positive contact. 
Contact: Electrols, A27-28, Royal Industrial 
Estate, Nalgsum Cross Road. Bombay 
400031. 


THERMAL OVERLOAD RELAY 

A new compact, versatile Thermal Overload 
Relay has been developed by Larsen & Tou- 
bro Limited (L&T), to meet the requirements 
of original equipment manufacturers, panel 
builders and users in all industries. Desig¬ 
nated MN2, it operates on the differential sys¬ 
tem of protection to provide greater 
protection for motors under both single phas¬ 
ing and overload conditions with its double¬ 
slide mechanism. 

It also has other exclusive features such as, 
built-in, electrically separate 1NO + INC con¬ 
tacts for alarm and trip indication, integral 
start’ and stop' buttons with reset combined 
with start’, and an auto-manual slide for quick 



THERMAL OVERLOAD RELAY 

conversion at site from auto to manual and 
vice-versa. MN2 is provided with a generous 
terminal capacity for lugs up to 10mm J . 

The relay is available in ratings from 0.09- 
0.15A to 14.0-23.0A in 14 settings for motors 
upto 15 hp (11 kW). 

Contact: Larsen & Toubro Limited, (Switch- 
gear Standard Products Division), P.O. Box 
278, Bombay 400038. 


DIGITAL ELECTRONIC INTERCOM 

S.N. Electrotalk Industries’ Pigeon 91A is a 
fully automatic, all-to-all, Digital Electronic 
Intercom, developed for the first time in India 
using the revolutionary ’simple cabling con¬ 
cept’. It does not contain any ’central junction 
box’ and does not require multicore cable. 

Its features include easy expansion in small 
steps of one or more stations at a time, min¬ 
imal maintenance, sleek appearance, com¬ 
pletely secret conversation, and an optional, 
specially designed, uninterrupted power 
supply. The system is economical. The very 





v;^ - - .. 


OIGITAL ELECTRONIC INTERCOM 


low installation cost due to use of only a sin¬ 
gle length of a three-core cable adds to its 
economy. 

Contact: S.N. Electrotalk Industries, Sinhal 
Agency Building, Sevoke Road, Siligun 
734401. 


DIP REED RELAY 

Sai Electronics' PLA series DIP Reed Relay is 
available with true one C/O and two C/O con¬ 
tacts, besides one N/O and two N/O contacts. 
C/O reed relays are preferred to reed relays 
with N/O + N/C contact combination due to 
compact size and positive operational relia¬ 
bility. Ideally suitable for mounting on stand¬ 
ard dual-in-line 1C sockets, the reed relay is 
available with various coil voltages with con- 



DIP REED RELAY 

tacts capable of switching 10W/VA at 0.5 
amps (100V Max.). Salient features also 
include high speed switching and excellent 
input to output isolation characteristics. 
Contact: Sai Electronics, (A Divn of Starch 
and Allied Industries), Thakor Estate, Kurla 
Kirol Road, Vidyavihar (West), Bombay 
400086. 


AC MAINS POWER GENERATOR 

Access Enterprises has developed a sleek and 
reliable 150VA inverter-cum-battery charger 
to prevent power failures and consequent 
interruptions to TV and VCR programmes. 
The unit comes ‘on’ automatically when 
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IWJWlffl nffore-occura. exrarnai izv/zav oai- 
tencs get charged automatically. Suitable for 
car battery nr maintenance tree battery 
Contact Access Enterpuses, 234. Jaygopa! 
Indl Estate. Bhawani Shankar Road, Dadar. 
Bombay 400028. 


FLOAT CHARGER 

Laktham Electronics has developed a f-loat 
Charger with 230V OOHz, single phase input 
and output ol 24V at 40 amps as a rectifier and 
23V to 29V at 10 amps as a charger 
The battoiy current is monitored continu¬ 
ously and when the battery requires charge, 
the rectifier is programmed automatically to 
chargo at a constant current rate When the 
battery is fully charged, the lectifier reverts to 
float mode and supplies trickle current to 
keep batteries in a healthy condition 
Contact Laktham f loctionn.s. /44. litlh 
Cross, ./ P Nagar VI Phase Bangalore 


CABLE MARKERS 

Novoflux Cable Care Systems introduces a 
veisatile lange ol matkeis made from high- 
quality, flexible nylon enabling easy fitting 
wiitiout the aid of the tools These cable 
marker;, aie available for cables having 
diameteis ol 2 2b to 3b mm Its shaped end cut 
ensures simple, positive and accurate align¬ 
ment of legends Standard markings available 
are A to Z. 0 tv !), • blank The main 
advantage of tnese cable markers is that one 
paiti.-ulai size at commodates cables of var¬ 
ious diameters, thus reducing inventory ot 
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DIGITAL PANEL METER 

multiplexed or parallel BCD outputs, hold 
condition, use of external reference etc 
Contact. Digital Instruments Corporation. 
N B Chamber, Opp Canara Bank, Sai/pur 
Boghu, Naioda Hoad. Ahmedabad 382345 


BREAKDOWN VOLTAGE TESTER 

Spectron's Breakdown Voltage Tester mea 
sures reverse breakdown voltage of diodes 
and collector-emitter and collector base 
breakdown voltages of transistors This tester 
measures breakdown voltages up to 1000V at 
constant currents settable from 0 to 10 mA 
DC 



BREAKDOWN VOLTAGE TESTER 

The instrument is very useful for manufac¬ 
turers and bulk users of transistors It saves a 
major portion ot costs of rejections, replace¬ 
ments at later stage (during testing of assem¬ 
blies), cost of time spent in fault finding, etc 
Contact Spectron Sales & Service Pvt Ltd. 63, 
Rharatkuni No 2, Eiandvane, Pune 411038 


V/iuvrv ia iuiiiivii^. 

It incorporates 12.5mm high seven- 
segment bright LED display. It runs on 230V 
AC 

Confacf Omega Electronics, 36-Hathi Babu 
Ka Bagh, Jaipur 302006 


MUSICAL REVERSE HORN 

Ridei has introduced a safety device tor car 
owners As soon as the car is placed in reverse 
gear, the Musical Reverse Car Horn will start 
playing loud musical tunes thereby attracting 
attention of people around This will help 



MUSICAL REVERSE HORN 

avoid possible bumping into a person behind 
the car This sturdy and waterproof musical 
horn operates on 12V or 6V DC and is availa¬ 
ble in single, twelve and sixteen tunes 
(melodies) 

Contact: Powertech International, 108, Hill 
View Indl Estate, L.B.S. Marg, Ghatkopar, 
Bombay 400086 


CABLE MARKERS 

stocking various sizes of markers and elimi 
nates the pioblem of marker found too loose 
oi too tight Only four sizes of markers cover 
the ruble diameter range of 2 25mm to 23mm 
Service temperature range is -40"C to *95'’C 
Comae' Novutlex Cable Caro Systems, Post 
Box No 0159, Calcutta 700016. 


DIGITAL PANEL METER 

DIC's Digital Prnel Meter D1-80 is a 3V- digit 
panel meter It is available in two basic ranges 
Of 200mV and 1 999V, DC operating at i5 
volts. For a wide range ot paiametGrssuitabil- 
ity, DPMs for measurement of high DC ana 
AC volts, ohms and DC and AC current are 
.also offered. It is also provided with autopo- 
'Tarity, over-range indication and programma¬ 
ble decimal indication. Other options are also 
available with facilities like mams operation 


DIGITAL STOP CLOCK 

Omega offers a four-digit quartz-controlled 
Digital Stop Clock type DSC-602, having 
accuracy of ^0 01 pei cent and range from 0 to 
999 9 seconds The start/stop' operation is by 
means of mini-toggle switch and reset' by a 
pushbutton 'Reset' is possible only in stop' 
mode to avoid accidental resetting while the 



SOLENOID CONNECTORS 

These connectors from Elcom are made to 
suil DIN 43650 arrangement and are made for 
positive interconnection for use with solenoid 
valves and other equipment 
The socket is complete with cable gland to 
suit 8-10mm diameter cables and features a 



SOLENOIO CONNECTORS 


ELECTRONICS FOR YOU 









vwi«n hmu lijmHviib ivivuci ynonoi. 

Cable connection is made via screw 
terminals. 

Contact: Elcom, 103, Jaygopal Indl Estate, B. 
Parulekar Mary, Dadar, Bombay 400028 
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approximately SOOO operations. 

Contact: Beacon Industrial Electronics Pvt 
Ltd, 13-A, Shri Ham Industrial Estate, Katrak 
Hoad. Wadala. Bombay 400031 


ELECTRO-MESSAGE 

Electro-Message from Mahendra offers a 
totally new concept in display of messages for 
advertisement, news, etc The display is 
based on the microprocessor-controlled LEO 
technology The display can be changed at 
any moment, and as many limes as required 
Messages can be made to flash, blink, roll 
around or scroll vertically. 

Advertisement spots which change every¬ 
day. spot news displays which can bu 
updated in seconds, messages to page a per¬ 
son in restaurants and flight announcements 
at airports are some of its uses. 
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ELECTRO-MESSAGE 


The display can contain up to eight inde¬ 
pendent panels of 16 characters each, and 
messages up to a thousand letters can be 
stored at any one time Alternatively, a bit¬ 
mapped option can be provided to display 
figures along with characters 
Contact- Mahendra Eiecitomcs, C5 Chiragh 
Enclave, New Delhi 110048. 


DIGITAL HAND TACHOMETER 

Beacon's Digital Hand Tachometer LDH- 
7004 is a compact, light-weight (300 gms) and 
easy-to-handle tachometer with a range of 
0-10000 rpm and accuracy of +1 rpm It has 
four-digit large-size (12.5mm height) displays 
of bright red colour. The memory feature 
memorises the last reading which can bo 
called back any time The instrument can be 
supplied with an optional surface wheel for 
measuring linear speeds up to 1000 m/min 
with an accuracy of +0.1m/min It works on 


40-IN-1 ELECTRONIC PROJECT KIT 

• 

After 1 year R&D job, Electronic Hobby Cen 
tre has developed 40-IN -1 Electronic Project 
Kit, first time in India. This kit offei electronic 
education with exciting fun and games This 
covers the experiments of sound music 
disco, test circuits, timer & communication 
circuits etc—basic to advance The main fea¬ 
tures of this kit are no soldeung, reuseable 
parts An Instruction Manual is provided with 
the kit. 

Contact Electronic Hobby Centre, f 3/ 
Nand a ham Indl L state, Marol Bombay 
400059 

ELECTRONIC PABX 

Indian I elephone Industries Ltd (111) introdu¬ 
ces the SDBX60/100 Electronic PABX using 
microprocessor-controlled cards providing a 
wide ranqe of customer facilities It can be 
expanded from 50 to 100 lines with eight to 16 
junctions 



ELECTRONIC PABX 

Call consult, call transfer, call forwarding 
don't disturb, auto call-back and thiee-party 
conference are some of its special features 
Contact Indian Telephone Industries Ltd, 
Dooravani Nagar, Bangalore 560016 


LIGHTED PUSHBUTTONS 
AND INDICATORS 

Efficient Engineering has developed a unique 
and economically designed series 34 Lighted 
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bezel. Two independent lamp circuits and 
one or two pole SPDT self-cleaning and snap¬ 
acting microswitches, momentary or main¬ 
tained action or any combination, offer 100 
per cent redundancy and a comprehensive 
functional range 

Ideally suited to process control instrumen¬ 
tation, supervisory remote control systems, 
data acquisition and control systems, 
sequencing logic controls, hierarchy controls 
and turnkey instrumentation 
Contact Sai £ lectronics, (A Divn ot Starch & 
Allied Industries). Thakor Estate, Kurla-Kirol 
Hoad, Vidyavihar (West), Bombay 400086. 


MINI PERSONAL BALANCE 

A & D Company I Id, Japan lias introduced a 
new series of Mini Personal Balance This 
portable, yet extremely reliable balance is the 
first product which can withstand the most 
adverse environmental conditions and rough 
handling A stuidy, compact casing, together 
with oveiload and shock piotection, makes 
tins unit very portable specially when optional 
rechargeable battery is installed T he oalance 
is piovided with a wide pan for easy weighing. 
1 tie balance has cobalt-blue fluorescent tube 
with easy-to-see display and can be hooked 
to AD-8116 compact printer with optional 
interface It is available in two models. 5Q0g 



MINI PERSONAL BALANCE 

with O.tg resolution and bOOOg with 1 gram 
resolution 

Contact. Universal Biochemicals, Enzyme 
House. 6 Sathya Sayee Nagar. Madurai 
625003 


AUTOMATIC DIGITAL LOOP TESTER 

Thorn Emi instrumentsLimited.UKhasintro- 
duced its first fully Automatic Digital Loop 
Tester to perform earth-loop impedance 
tests. The tester, designated LTG. is for quick, 
accurate and reliable testing of wiring 
installations. 

The LT5 requires no setting up. A test is 
automatically executed if a connection is 
made to the circuit being tested and one of 
two measurement ranges is selected. It is a 
lightweight, hand-held instrument with a 
large 3'/r-digit liquid crystal display giving 
direct readings down to 0.01- - 

The instrument executes tests directly and 
measures ranges from 0-20- and 0-200- at an 
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AUTOMATIC DIGITAL LOOP TESTER 

operational voltage; ol 200V to 260V AC mis 
(45Hz to 65Hz) Earth continuity and coirect 
phase connection are indicated by neon 
lights and an audible signal of test execution 
is given It has fuse and thermal protection 
and is housed in a strong plastic case to with¬ 
stand lough treatment A mains supply test 
lead, litted with a Euro-socket and 3-pin plug 
(to BS 1363) is provided 
Supplied as an optional extra is a dual 
(red black) test lead set fitted to a Euro- 
sockel and terminated with prods. The dual 
lead set enables tho tester to be switched on 
and leaves the operator's hands free to use 
tho piods to perform othei earth fault loop 
impedance tests These include bonded 
metal woik and light-fitting tests, loop tests 
on three-phase circuits, phase-earth tests on 
equipment arid phase neutral tests 
Contact Jnst's Engineering Company 
Limited, 60, Sit Phirozeshah Mehta Road, 
Bombay 400001 


VOLTAGE-TO-FREQUENCY CONVERTER 

A low-cost 500kHz fuli-scale Voltage-to- 
fiequency (V<F) Converter, featuring low 
quiescent power dram from a single 5-volt 
powei supply, has been introduced by Analog 
Devices in.- , USA The AD654 monolithic 
convener maws 2 5 mA maximum, less than 
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and operates with as few as three passive 
components 

It operates with single or dual supplies, 
from <5V to *36V or from i5V to i18V, and 
guarantees maximum nonlinearity oljO 1 and 
<0 4 per cent with 260 and 500kHz full-scale 
operation, respectively Full-scale input 
ranges from 0 to IQOmV lo+3QV are facilitated 
by its low-drift input amplifier Offset adjust¬ 
ment is eliminated in most applications by the 
low maximum offset voltage of 1 mV 

Soiled to a variety of industrial applications 
such as power monitoring and motor control, 
tomjierature measurement, energy manage¬ 
ment, phase-locked loops, and isolated signal 
transmission, 

Contact C.H. Krishnan & Associates Pvt Ltd. 
Kama! Thoatre Building. Saldai/ung Enclave, 
New Delhi 110029. 


COMPUTER CAPACITOR 

Kynmore Engineering Co Ltd, UK offers this 
Jensen Computer Capacitor whicti is a pre¬ 
aged polystyrene unit for use in computers, 
storage and control circuits, and other appli¬ 
cations demanding extremely high stability, 
close tolerance, very high insulation resist¬ 
ance, low power factor, arid intrinsically low 
noise It is available in two types (KTTE and 
RTTE) which are tropically sealed units of 



COMPUTER CAPACITOR 

rectangular or tubular steel or brass case con¬ 
structions It has a stress-relieved dielectric ot 
high quality orientated polystyrene foil, and 
extended toil constiuction exclusively to 
eliminate internal contact failures and to mini¬ 
mise self-inductance Woikmg voltage is up 
to 1000V DC and test voltage is up to 2000V 
DC 

Contact. Echbee Corporation, harrier Build¬ 
ing, bth Floor, 38 Cawas/i Patel Street, Fort, 
Bombay 400001. 


AUTOMATIC PUMP CONTROLLER 

Russo Electronics I ridustnes has developed a 
Pump Controller to operate the pumps auto¬ 
matically The A PC-1 incorporates magnetic 
switches -a unique design feature. The 
advantage ot this controller is that even after 
long and constant use, the circuit operates at 
the set optimum level. 

The unit has been so designed as to moni¬ 
tor the level ot both overhead and basement 
tank so as to prevent the pump from dry run¬ 
ning when there is no water in the base tank 
The probe for this unit is not affected by salt 
and other deposits 

Contact: Industrial Marketing & Services, 
42,1243, Nehru Nagar, Kurla (East). Bombay 
400024. 


JUMPER LINA IUUL1NU Ml- 

Wybar Lead Formers announces a new 
Jumper Link Toolmg Kit for use on the Model 
WH-3 component lead cutting and forming 
machine This simple, yet versatile, hand- 
operated, bench-mounted machine Will, with 
a single pull of the handle, cut and form 
jumper links directly from a reel of wire, 

The wire is fed by hand from the reel 
through a hole in the cutter, then under the 
formers and against a wire stop With one pull 
of the handle, the jumper link is formed and 



JUMPER LINK TOOLING KIT 

cut off and the wire can then be guided once 
again lo the wire stop tor the next jumper link. 

Production rates in excess ot 1,000 pieces 
per hour are possible 

Contact. Wybar Lead Formers, P.O. Box 4961, 
Vincent Drive, Syracuse. New York 13221. 


DIE BLA0E STRIPPER 

Rush Wire Strippers introduces new special 
die blades for stripping oval and figure eight 
configuration wires and cables The Model 
RW-1 is a compact, bench-mounted, hand- 
operated device designed to remove the 
jackets from the ends of wires and cables with 
sizes up to 1 5 cm outside diameter, "I he unit 
utihses two accurately machined die blades 
to quickly and easily strip the insulation from 
round solid, stranded or multicore cables. 

The special die blades are custom- 
designed to fit around oval or figure eight 
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DIE BLADE STRIPPER 

shaped wires and cables, to allow quick and 
easy stripping of the jackets. There is no risk 
of damage to inner conductors as occurs 
wnen using round die blades to strip these 
irregular cables. 

Confacf Rush Wire Strippers (A Division of 
Eraser) P.O. Box 4961, Townline Road, Syra¬ 
cuse, New York 13221. 
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Advanced Techniques 
in dBASE Hi 

By Alan Simpson; published by 
B.P.B. Publications, Delhi by arran¬ 
gement with Sybex Inc., USA; pages 
SOS (18 cm * 23 cm); hard cover; 
price: Rs 150. 

This book is obviously meant tor th 
who want to go beyond the dBASf Hi 
manual It offeis programming tech¬ 
niques for the development of custom¬ 
ised software As familiarity with the 
basic commands used in either dBASE II 
or III is the only prerequisite, even com¬ 
puter operators using dBASE III can 
learn programming with the help of this 
book It provides step-by-step explana¬ 
tion of the techniques used in each pro¬ 
gram After discussing the general 
programming considerations, the 
author moves on to a customised ‘man¬ 
agement system design From there he 
proceeds to inventory and ‘accounts 
receivable systems designing These 
are followed by several handy programs 
and tips for solving some tricky prob¬ 
lems It also includes some very useful 
appendices This book should be in the 
library of every establishment using an 
IBM PC compatible system 

-RC 


Pascal for Science 
and Engineering 

By James J. McGregor and Alan H. 
Watt; published by Gaigotla Publi¬ 
cations Pvt Ltd, New Delhi; pages 
348 (15 cm x 23 cm); hard cover; 
price: Rs ISO. 

Pascal is an important language for 
scientific and engineering applications 
Written in two parts, this book is excel¬ 
lent for self-study The beginning chap¬ 
ters provide an introduction to Pascal in 
a very simple language The latter part 
deals with the application of this compu¬ 
ter language Pascal is preferred by 
engineers and scientists because of ease 
m its readability It also offers some 
other advantages over BASIC and FOR¬ 
TRAN The book is full of examples in 
programming In fact, the very first chap¬ 
ter begtns with a program for calculating 
area and perimeter of a rectangle The 
book has been composed using an elec¬ 
tronic typewriter (and perhaps a compu¬ 


ter as a word processor) but it includes a 
sufficient number of neatly drawn Illus¬ 
trations to explain the text A plotter has 
been used to draw the illustrations for 
the chapter on graphics 

-RC 


TRANSDUCERS 


Fundamentals of 
Transducers 



By R.H. Warring and Stan Glblllsco; • 
published by TAB Books Inc., USA; 
pages 362 (13 cm * 21 cm); soft 
cover; price: US $ 14.95. 

Transducers are devices to convert one 
form of energy into another Just as 
there are several forms of energy, there 
1 1 are also a variety of transducers availa- 
,\ ble, with even more diverse applications, 
imiapjtt' tj This book collates some useful mforma- 
' " " **« tion on this device, covering virtually all 

types of transducers and sensors. 
Divided into 30 chapters, this book 
emphasises the practical techniques 
rather than mere theory While design 
characteristics and applications are dis¬ 
cussed in detail, related circuitry and its 
design are also included Circuit sche¬ 
matics give the experimenter hands-on 
experience, applying the concepts dis¬ 
cussed Some practical projects are also 
suggested The book should prove inval¬ 
uable as a workbench reference for the- 
ory and practice of transducer 
technology 

-R B. 



Digital Systems 
From Gates to 
Microprocessors 

By Sanjay K. Bose; published by 
Wiley Eastern Ltd, New Delhi; pages 
424 (18 cm x 24 cm): soft cover; 
price: Re 45. 

This book aims at students who wish to 
familiarise themselves with digital 
systems—from basic concepts of Boo¬ 
lean algebra and digital cucuit design 
using gates and flip-flops to the funda¬ 
mentals of microprocessors and micro¬ 
computer systems The initial chapters 
(1 to 5) introduce the subject while chap¬ 
ters 6 to 12 detail the operation of various 
common LSI integrated circuits The 
book also discusses CPU architecture. 


microcomputer organisation, I/O tech- 
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mques, interrupts and analogue inter¬ 
facing Popular Intel 8085A and Zilog 
Z80 microprocessors are dealt with in 
detail Some single-chip microcompu¬ 
ters are discussed in a separate chapter 
(13) The las! chapter (15) acquaints the 
reader with the aids available in design¬ 
ing and developing microprocessor 
based systems Essentially aimed at stu¬ 
dents of digital systems, this book pro¬ 
vides a thorough grounding in the 
subject in a simple and lucid language 

— R.B. 
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Video Tape Recorder, 
Principles and 
Maintenance 

By M.M. Malik; published by Jeevan- 
deep Prakashan, Bombay; pages 
186 (29 cm * 22 cm); hard cover; 
price: Rs 200. 

Until yesterday, coloui television was 
the status symbol in Indian market But 
now its place has been taken by video 
tape recorders. VTRs have flooded the 
'ndian markets and their strength is 
likely to grow steadily in the coming 
years Here is a publication that deals 
both with theoretical and practical 
aspects of video playback and recording 
techniques and their troubleshooting 
methods. The first chapter sets down the 
story ot VTRs, their recording systems 
and their improvements with time The 
second chapter provides all the practical 
aspects of the principles of video tape 
recorders. 

Chapter three deals with the general 
outlines of VHS machines, magnetic 
tape pattern, colour and luminance sig¬ 
nal playback/reeordmg system, audio 
signal recording system and the con¬ 
struction of a VHS cassette In chapter 
four, the author expounds practical 
aspec ts of video recorder maintenance 
and troubleshooting methods The 
author also provides circuit diagrams of 
luminance/crominance playback and 
recording sections, servo section, power 
supply regulator, audio, timer, antenna 
booster, demodulator and RF converter 
for Akai VCR models VSP1, VS9700, 
VS2EG, VS5EG and portable VP88 EG in 
the same chapter. 

Chapter five is devoted to the microp¬ 
rocessor based systems incorporated in 
modern VTRs for character function, key 
scanning, search operation etc. This 
book has been written for millions of 
buyers as well as technicians who wish 
to familiarise themselves with various 
kinds of video systems and their mainte¬ 
nance and troubleshooting 

-DG. 


39 One-Evening 
Electronic Projects 

By Robert J. Traister; published by 
TAB Books Inc., USA; pages 182 
(21 cm * 13 cm); soft cover; price; US 
$ 9.95. 

In these modern times, it is sometimes 
quite difficult to find a source of enter¬ 
tainment that is rather simplistic, chal¬ 
lenging and can be accomplished in 
relatively short periods. This is espe¬ 
cially true about the realm of hobby elec¬ 
tronics Here is an ideal project guide for 
busy hobbyists who are looking for use¬ 
ful projects that they can finish in a sin¬ 
gle everting Some projects are included 
just because they are fun to build and 
operate Readers will take just an horn or 
so to complete many of the projects. 
This book also contains information on 
how to begin assembling, proper solder¬ 
ing techniques, etc A list of common 
colour code, to make the project- 
building easier, is also given in this book. 
Projects designed to be constructed at 
home cost hundreds of rupees But one 
need not spend a lot of money to obtain 
components for these piojects as all 
components were chosen with attention 
to low cost and universal availability. 
The projects will provide many evenings 
of unexcelled enjoyment. 

R G 


Electronic Weighing 
Systems 

By C.S. Rangam; published by A.H. 
Wheeler & Co. (P) Ltd, Allahabad; 
pages 48 (24 cm < 18 cm); soft cover. 

The need for weighing devices has 
always been there, particularly since 
5000 BC. However, there has been a 
marked improvement in accuracy and 
reliability with sophistication due to 
advancement in the field of electronics 
and other related fields. This book pres¬ 
ents the state-of-art in the field of elec¬ 
tronic weighing systems, including 
practical information and operating 
principles of a variety of weighing sys¬ 
tems. The book is divided into six chap¬ 
ters. Chapter three deals with the study 
of basic electrical load cell devices for 
various ranges. While in chapter two and 
toui a detailed study and discussion on 
the mechanical, conventional and elec¬ 
tions weighing systems is given. Chap¬ 
ter six discusses the calibration and 
standardisation of weighing systems. 
Chapter five deals with the various appli¬ 
cations of these systems. 

—R.G. 
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Meltron to make 
computer peripherals 

The Maharashtra Electronics Corpora¬ 
tion Limited (Meltron), a government of 
Maharashtra undertaking, would be 
adding several new technology product 
lines to its existing range of products in 
the area of computer peripherals and 
communication during the year 1986-87. 

Meltron has been engaged in the pro¬ 
duction of audio-visual equipment, radio 
communication equipment, personal 
computers, EPABXetc. In addition to its 
own manufacturing units. Meltron is 
engaged in the marketing of products 
manufactured by small-scale units. 

It has achieved a turnover of more than 
Rs 82 million for the year ended March 
31, 1986. The major contribution 
towards this record turnover comes from 
its own manufacturing divisions at And- 
heri and Nagpur. For a rapid and bal¬ 
anced growth of electronics in 
Maharashtra, Meltron has set up units in 
widely dispersed regions like Nagpur, 
Kudal, Aurangabad and Nasik, in addi¬ 
tion to playing an active role for setting 
up electronic estates in different parts of 
the state. 

Siemens text and 
data network for India 

Overcoming stiff international competi¬ 
tion, Siemens has bagged a new order 
for further expansion of its text and data 
network in India. 

The order includes EDX electronic 
switching systems with sufficient capac¬ 
ity for the connection of approximately 
10,000 new telex users in six cities. The 
delivery is expected to start this year. 
Including the exchanges already in 
operation in Bombay, Calcutta, Oelhi 
and Madras, this will mean that India— 
with around 32,000 connected users— 
will have the largest EDX text and data 
network in the world. 

In the process of modernising its telex 
network, the government has already 
invested over R3 250 million. Any future 
extension of this network will make pro¬ 
vision not only for services already avail¬ 
able, such as abbreviated dialling and 
direct dialling, but also for teletext and 
high-speed data transmission. The EDX 
exchanges now in use, being flexible 


company 

Profiles 


and capable of expansion at an eco¬ 
nomic price, are eminently suitable for 
this purpose. 

K.L. Industries signs 
agreement with 
Tsubame 

K.L. Industries Ltd, Kanpur, signed an 
agreement with Tsubame Radio Co. Ltd, 
Japan on April 3,1986, for the transfer of 
technical knowhow in the manufacture 
of a wide variety of carbon track potenti¬ 
ometers in India. Potentiometers are 
important electronic components exten¬ 
sively used in TVs, VCRs, radios, tape 
recorders, amplifiers and various other 
applications. 

The estimated cost of the project will 
be Rs 15.9 million and the plant will have 
an annual production capacity of 12.6 
million pieces. It will be located at Fateh- 
pur, UP. Most of the equipment will be 
imported from Japan, and the screen¬ 
printing technology for the manufacture 
of the carbon track will be used for the 
first time in India. The plant is expected 
to go into commercial production by 
February, 1987. 

Anjaleem to enter 
telecom field 

Anjaleem Enterprise & Consultants, set 
up eight months ago to export computer 
software, is expected to venture into the 
Indian telecommunications market 
shortly. 

The company's TOO-per cent software 
export unit at Baroda has chalked up 
significant earnings of over Rs 2.5 mil¬ 
lion since setting up its complete infras¬ 
tructure iast year. Anjaleem has also 
signed a contract with an US company in 
the field of telecom switching software. 

Shilpa International 
to represent Protex 

Shilpa International, Secunderabad has 
been appointed as the representative of 
Protex, a French company, in India for 
all the Protavic (a subsidiary of Protex) 
products meant for the electronics and 
electrical industries. 

Protavic is a 100-per cent French- 


owned company with a factory and R&D 
laboratory at Auzouer en Touraine, 
France. The company is dedicated to the 
creation, development and manufacture 
of chemicals, special fabrications and 
materials for advanced technology 
industries, such as professional and 
public electronics, aeronautics, space 
telecommunication, industrial electro¬ 
technique, industrial electricity, etc. 

The various products manufactured 
by Protavic include conductive resins, 
specific diluents for non-polymerised 
resins and insulation resins for casting 
encapsulation. 

Forward Electronics 
to enter market 

Forward Electronics and Leasing has 
entered the capital market with an issue 
of 700,000 equity shares of Rs 10 each 
for cash at par to augment its working 
capital resources. 

The company was incorporated in 
1984 with the object of offering a pack¬ 
age of services to the industrial, busi¬ 
ness and professional clients in the area 
of leasing, hire-purchase and financial 
consultancy. It is also engaged in mar¬ 
keting and distributing consumer dura¬ 
bles with an accent on computers, 
television sets and other electronic 
items. 

The company has already negotiated 
lease tie-ups with such reputed compan¬ 
ies like Nirlon Synthetics. Hindustan 
Construction, Greaves Foseco and the 
National Radio and Electronics 
Company. 

The company expects a turnover of Rs 
40 million for the year ending June 1987, 
yielding a net profit of Rs 4.5 to 5million 


EFY*8 Back Issues 

Only a lew copies of some back 
issues of Electronics For You 
magazine are available. 

Therefore, before ordering please check 
,up from us whether the issues 
required by you are in our stock. 
Alternatively, please ask for the 
list of issues available, before ordering. 

_ Circulation Deptt. 
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O/E/N CRT Terminals 


O/E/N offers a wide choice of Video Display 
■terminals Model CT5000 is a versatile 
terminal with sophisticated features which 
facilitate easy operation 

Model CT -2100 is totally compatible with the 
DEC VT 100 Terminal Also available are 
terminals compatible with other popular 
imported and indigenous systems 

All terminals are single-card based The 
resultant low chip count, leading to a longer 
mean time between failures and attractive 
pricing make them ideal I/O devices for any 
system in the long run 

Unique optional features include 

• Intelligence mode 

• Floppy backup with program entry ' 
editing facility 

The O/E/N R and D team capable of 
custom engineenng terminals to meet 
specific requirements bnngs world-class 
technology to India 


fU 



I B 


A chip ahead 


Micro SYitema \M 


P B No 2, Vyttila. Cochin 682 019 

Phone. 8*7460/353132 

Grams- OAKELIND Telex- 0885*529 


The O/E/N Range of Computer Peripherals 

• Keyboards • Video Display terminals 

• Ofttoe Data Eatry terminals • Graphic terminals 

• MOM Programmers • Trainers 

• Floppy Disk Drives and Controllers • Printers 
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Foreign Firm 
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Ufoat Woirh f lot Inc f ngmouring 

U F vt Ltd 

Bangalore 

Rod Med/intechmK 
Electronic Ing Hans 
Hodler Pehamweg 
Austria 

Electronic instruments 
(Technical, 

Ambit'll * diuhhai Enterprises Ltd 
Bar odd 

Dansk Data Flectionlc 
Denmark 

Minicomputer t/micro 

processors based systems 
| Designs end drawingtl 

<j ijamt Communication and 
llociromcs Ltd 

Baroda 

Siemens Akbengesall 
shaft 

West Germany 

Electronic pushbutton 

telephones 

(Technical) 

Kerala State Electronics 

Dev Corpn 1 td 

Keltron House 

Vellayambalam 

Trivandrum 695001 

Siemens Aktiangesell 
■halt 

Waat Germany 

Elect,on,e pushbutton 

telephones 

(Technical) 

Kienrle Indian Samar Ltd 

14 A 11 WFA 

Karol High 

New Delhi 1,0004 

Kienzla Unranlabrikan 
Waat Germany 

Ouertz timing movements 
(Financial) 

Mk Agrwal 

Haryana lelecommunu, atlon Ltd 
New l)olhi 

Siemens Aktiengasall 
shah 

Waat Germany 

klertiomc pushbutton 

telephones 

(Technical) 

Piestige ( ounting Instruments 

Pvt Ltd 

Khelan Uhavan 

190 Jamahed,! Tata Road 

Bombay 400020 

Samson A G MESS Und Sell operated tempera 
Ragettechnik Weismuller ture controllers 

Stresse 3 Post Bos 4147 (Designs end drawings) 
D-5000 Frenklurt am 
mein 1 

Wait Germany 

Punjab Stata Indi Oav Corpn Ltd 
Chandigarh 

Triumph Adler 
Aktiangetellachelt 

West Germany 

Electronic typewriters 
(Technical) 

Ranpl Electronics 

502 Hemkunt tower 

New Delhi 1100,9 

Siemens Aktienueeell 
shell 

West Germany 

Electronic pushbutton 

telephones 

(Technical) 

Telematics Syatema Ltd 

Madras 

Siemens Aktiengeaeil 

shah 

West Germany 

Llectionic pushbutton 

telephones 

(Technical) 

United Diamond Ltd 

Chandigarh 

Blaupunkt Werke GmbH Flyback tiansfurmers 

West Germany (Techmi.il) 

West Bengal Electronics Indl Dev 
Corpn Ltd 

Calcutta 

biemens Aktiengesell 
theft 

Welt Germany 

Electronic pushbutt >n 

telephones 

(Technical) 

Bhartia Cutter Hammer Ltd 
Calcutta 

Syretec 

France 

Environic industrial control 
relays end devices 
(Terhmt al) 

Blue Star Ltd 

Bombay 

Jeumonl Schneider 
France 

EPABX/EPAX aid allied 

equipment 

(Technical) 

bacorta Ltd 

New Delhi 

Jeumont Schrmider 
brines 

EPABWEPAX end allied 

equipmenl 

(Technical) 

Indian Telephone Industries Ltd 
Bangalore 

Jeumont Schneider 
France 

LPABX/EPAX end eiliod 

equipmenl 

(Technical) 

Larsen & Toubro Ltd 

Bombay 

laumont Schhelder 
France 

EPABX'EPAX and alliad 

equipment 

(Technical) 
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Mekaaler Consultants Pvt Ltd 

New Delhi 

Talic Alcatel 

France 

Video talen/talapnnters 
(Technical) 

The Aluminium Industries Ltd 

Kundre 

Mors Ratals Et 
Automoates TECM 
France 

Auxiliary and Electronic 

Relays 

(Technics!) 

UP Electronic Corpn Ltd 

Lucknow 

laumont Schneider 
France 

EPABX7EPAX and alliad 

equipment 

(Technical) 

U&ha Computer & Peripherals Ltd 
New Dolhi 

Jeumont Schneider 
Fiance 

EPABX/EPAX and allied 

equipment 

(Technical) 

West Bengal Electronics Indl Dev 
Corpn l td 

Calcutta 

Jeumont Schneider 
France 

FPABX7EPAX and allied 

equipment 

(Technical) 

Pegasus Puma Products (India) 1 td 
Bombay 

Robotron export Import 
GDR 

Electronic Typewriters 
(Technical) 

Garwar© Plastics & Polyester Ltd 
Bombay 

Magnatech l td 
Hongkong 

Floppy discs 
(Technical) 

Usha Martin Industrie!. 1 Id 

14 Pnnnep Street 

Calcutta 700072 

Do Angeli Industries 
Italy 

Telephone cable machinery 
and power cable machinery 
(Tethnical) 

Hindustan Conductors Pvt Ltd 
Bombay 

Nippon Semiton Co Ltd Diffused rectifier diode 
Japan wafers 

(Designs and drawings) 

Indian Telephone Industries l td 
Bangalore 

Japan Radio Co 

Japan 

Digital UHT radio relay 

systems 

(Technical) 

JKUM Ltd 

C ulrutta 

Oki Electric Industries 
Ltd 

Japan 

FPAX7EPABX and allied 

equipment 

(Technical) 

Mahindra & Mahindra Ltd 

Bombay 

Oki Electric Industries 
Ltd 

Japan 

LPAX/fcPABX and allied 

equipment 

(Technical) 

Murphy India Lid 

Nhw D* Ihi 

Ricoh Co Ltd 

Japan 

Flam paper copiers 
(Technical) 

Orien fngmeers Pvt Ltd 

Or ssa 

Nltto Kohkf Co t td 
Japan 

bolar collector panels 
and accessories 
(Technu si) 

Superphone India Ltd 

Bombay 

Oki Electric Industries 
Ltd 

Japan 

EPAX/EPABX and allied 
equipment 
(Technical) 

bwadeahi Polytox ctd 

Gha/iabad 

Tokyo Ferrite Menu 
lecturing Co 

Japan 

Hard ferrites 

'Technical) 

UP Electronics Corpn Ltd 
lucknow 

Karnataka State Electronics Dev 
Corpn ltd 

Bangalore 

Toshiba Corpn and 
Mitsubishi Corpn 

Japan 

Erlcsaon Information 
Systems 

Sweden 

CTV picture tube* 
(Financial) 

Electronic pushbutton 

telephones 

(Technical) 

Nitin Goal 

C II il THak Marg 

New Delhi 

Eriesaon Information 
Systems 

Sweden 

Electronic pushbutton 

telaphonse 

(Technical) 

Orieaa State Electromca Dev 

Corpn ltd 

Bhubaneshwar 

Erlcsaon information 
Systems 

Sweden 

Electronic pushbutton 

telephones 

(Technical) 

Punjab Wireless Systems Ltd 

B 53 Phase VI 

SAb Nagar 

Chandigaih 160055 

Erlcsaon Information 
System* 

Sweden 

Telephone instrument* 
(Technical) 

Raiasthan State Indl Day Corpn Ltd 
Jaipur 

Shree Jaiaal Chemicals Ltd 

Jaipur 

Erlcsaon Information 
Systems 

Sweden 

Encsaon information 

Systems 

Sweden 

Electronic pushbutton 

talaphonal 

(Technical) 

Electronic pushbutton 

falephuitas 

(Technic*!) 

The Purtabpore Co Ltd 

Calcutta 

Ericas Ericsson 
Information System Ab 
Owed an 

Components tor telephone 

kietrumente 

(Technical) 


ELECTRONICS FOR YOU 
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United Telecom! Pvt Ud 
Madraa 


Bharat Heavy Electricals Ltd 
New Delhi 


Oebikay Electronics Industries 

Pd Ltd 

Calcutta 

Auto Measurematic Ltd 

46-47 Developed plots tor electrical 

and electronics industries 

porngudi 

Madras 600096 

Sold Relays & Electronics 
162/B/203 Lake Gardens 
24 Peraganaa 
West Bengal 

Kerala State Electronics Dev 
Corpn Ltd 

Keltron House. Vellayambalem 
Trivandrum 695033 

Pilot Engines Pvt Ltd 
G-17 Vyaarpadl 
Co-op. Indl Estate 
Madras 600039 

Punjab Wueiess Systems Lla 
B-53, Phase VI 
SAS Nagar 
Chandigarh 160056 

Tata Bradbury Wilkinson Pvt Ltd 
Bombay House 
Bombay 400023 


The General Electric Co. of 

India Ltd 

Calcutta 

Western India Erectors Ltd 
Sahyadri Sedan 
Tilak Road 
Pune 411030 


A.B Controls Ltd 
C-II.SItelV 
Industrial Area 
Sahlbabad. Ghazlabad 

Apurba Mukharjee 
F/1D Sellmpur Road 
Calcutta 700031 


Bells Control Ltd 
Bells House 
21, Camac Street 
Calcutta 700016 

Bharat Heavy Electricals Ud 
18-20 Kasturba Gandhi Marg 
New Delhi 110001 

Chuck Materials Pvt Lid 
31. Jor Bagh 
New Delhi 110003 

Contech India Pvt ltd 
Ashokwadl, Panchirari 
Ellisbrldge 
Ahmadabad 380006 

EG a Q Vactec Opto Elactrenlde 
10600 Page Boulevard 
3t. Louie Mleeourl 33132 
USA ■ * ■ 

Enter E le et ron l c s (I) Ud 

p.O.Kederma 

Bihar />; ■ ■ 


Ericsson Information 

Systems 

Sweden 

BBC Brown Boverl & 
Co. Ltd 
Switzerland 

Hoiderbank Manage¬ 
ment & Consulting Ltd 
Switzerland 

Matherwell Control 
Systems Ltd 
UK 


p and B Engg Co 
England 


Electronic pushbutton 

telephones 

(Technical) 

Programmable 

controls 

(Technical) 

Control systsms for 
cement plants 
(Designs and drawings) 

Electronic beltweighing 

equipment 

(Technical) 


Protective relays 
(Technical) 


Brown Boveri Kent, PLC Digital distributed process 
UK control systems 

(Technical) 


Electronic Autosizing Electronic Autosizing 

Metrology and Gauging Equipment 

UK (Technical) 


Reditlusion Radio 
Systems Ltd 
UK 


Non-dlrsotional ME 
beacon transmitters 
(Designs and drawinga) 


Bradbury Wilkinson Ltd Magnetically encoded 
UK machine readable cheques 

and drafts 
(Financial) 


Radyue Ltd 
UK 


Static invertar generator 
value indication generators 
(Technical) 


PED Ltd Membrane switches and 

Switch 6 Display Divn key boards 
Eaning Road. Newmar- (Designs and drawinga) 
ket. Suffolk CB 8 OAK 
UK 

Exlde Electronics Corpn Uninterruptible power 
USA supply systems 

(Technical) 


Star Macro Inc. 
USA 


Monitors, process sensors 
and process control 
equipment 
(Financial) 


The Foxboro Company Process management and 
USA control systems 

(Technical) 


General Elactrlc 
USA 


Variable apaed AC drive 
(Technical) 


Minsk Machinery Corpn Flexible magnetic madia 
USA (Floppy discs) 

(Technical) 

Integrated Systems Inc. Microprocessor baaed 
USA energy controls 

(Technical) 


EG SG Vactec 
USA 


Infra-red ratroftacthra 
switches ate 
(Financial) 


Aouahnet Capacitor Co. Mica capacitors 
USA (Technical) 


MAY 1886 


Globe Scott Metors Pvt Ltd 

D Shivsagar Estate 

Worn 

Bombay 400018 

SEM Inc 

USA 

Direct current ferrite 
- permanent magnet motors 
etc 

(Financial) 

Gujarat Communications 6 
Electronics Ltd 

Baroda 

M/A-COM DCO Inc. 
USA 

Digital single channel 
per carrier (SCPC) 
(Designs and drawings) 

Into tech Ltd 

Madraa 

Stride Micro 

USA 

Microcomputer systems 
(Technical) 

Mahean M Uberoi 

112, Burnham Road 

Moms Plains, NJ-7950 

USA 

Oberoi International Inc. Software In the Santacruz 
USA Electronics Zone (SEEPZ) 

(Financial) 

Michael Noronha 

B-6, Greater Kellaah-I 

New Delhi 110048 

Inttrspan, California 
USA 

Computer software 
(Technical) 

Omni Indie Ltd 

186. Golf Llnka 

New Delhi 110003 

Omni Resources Corpn 
USA 

Floppy discs 
(Technical! 

Pasadena Technology India Pvt Ltd 
10 Jawahar Road 

Chokklkulan 

Madurai 623002 

Electronic modular 
systems Inc., Texaa 

USA 

Electronic connectors 
(Financial) 

Pasadena Computer Software 

Pvt Ltd 

32, Brindavan. 4th Croat Street 
Madraa 600028 

Electronic modular 
syitems Inc 

USA 

Computer software 
(Financial) 

The National Radio & Electronics 
Co. Ltd 

Mahekall Road. Chakala 

Andherl (East) 

Bombay 400093 

Genaral Electric Tech¬ 
nical Service Co Inc 

1 River Road Bldg 

S13W Schenecedy 

New York 12345. 

USA 

Thyristor controlled 
devices 

(Designs and drawings) 

Kerala State Indl Day. Corpn 
Trivandrum 

Ishara Commerce 
Yugoslavia 

Farms magnets 
(Technical) 

Artel Communications Pvt Ltd 

Viraj, 3rd Floor 

Near H.K. House 

Ashram Road 

Ahmadabad 360009 

Jeumont Schneider 
France 

EPABX/EPAX and silled 

equipment 

(Technical) 

Chaman Mahajan 

A-56 Vaaant Vihar 

New Delhi 110067 

Yamatake Honeywell 
Japan 

Procees control instru¬ 
mentation etc 
(Financial) 

Abhaya Kaahyap 

7 Dr Blehamber Des Marg 

New Delhi 110001 

Dr Youaait S.F. Ai 

Sabah 

Kuwait 

Computer software 
(Financial) 

Bipln Kumar Agarwal 

3003 Bkypark 

Houston. Texas 

USA 

Osborne Computer 

USA 

Minicomputer mlcro- 
proceaaor baaed systems 
(Technics!) 

Bipln Kumar Agarwal 

3003 Bkypark 

Houston. Texas 

USA 

Seiaeortnc. 

USA 

Electronic public 

Mephonaa 

(Technical) 

Dr Prakash Ambagaonkar 

2-1-479/E 

NMakunta 

Hyderabad 

Frontier Technology 
Corpn 

USA 

CAD graph-2 memory 
ooard and Com. 2 
(Technical) 

KodyElcotUd 

381, Poonamalle High Road 

Madraa 600064 

Imex Medloal Systems 
Inc. 

USA 

UKraaound scanners 
(Financial) 

Nltin i. Shah 

Plot No. 2 

BMa KunJ Society 

Medtronic International 
Inc. 

USA 

Disposable monitoring 
ECO electrodes 
(Financial) 


Man|al Pur 
■erode 3*0011 

Ratri C. Kriehnan Symbiotic Technologies Amorphous silicon 

01*3 Sarvodaye Enclave Inc. photovoltaic celie panels 

Aurobindo Marg USA and modules and connected 

Nate MN110017 Gtantach Solar Inc. systems 

USA (Financial) 
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Always Better Reliability 
is our company Philosophy. 

We ensure absolute Reliability, 
on quality, performance and 
after sales service. 


RBR 


Television Chassis (B&W) 38cm and 51cm. 




We design dr wop arid nv>nuf.)auif- 
PSW Teif-vistrjn chassis and 
oth"( niH troiin fonsurnc" products 

W*- can supply 
t'-'StK) Television ft idssis 
* for Br.W Television sets 

in SKD fotm to intending 
manufacturers of Televisions 

We also provide 
fun naming in pi eduction 
to umir tpermit arts and engirt*-ms 


. ,,,, 7 For further particulars write to 

Electronics Private Limited 

Plot No MG 'A’-46 Or A 5 Rao Naoar Hvder«atvKi 500 76? 

Phone 85023? 



Wui'womul 


Single Turn 
Potentiometers 


• For professional and MIL applications 

• All potentiometers are 
immersion proof, have precious 
metal contacts 

and spot welded connections 

• Immersion proof and washable 





@ Switzerland SA 

uichal AGENT,N,NDIA 
vlalldl AGENCIES 

14-10-7461/1,OHOOLPET,JUMERAT BAZAR 
HYDER ABAO -500 006. INDIA 
PHONE 46101, TELEX 0166-281 PECO, INDIA 


Now Direct Link between Pune & Delhi 

As our Pune Resident Director, Mr* Veena Khanna, has shilled to New Delhi, our patrons in Pune are requested to contact I lie l.l Y s 
head oltice in New Delhi directly, henceforth, for all their requirements. 

Kindly note, our telephone numbers for the New Delhi offices are: 

Commercial (Advtg & Circulation) ■ 6415330 

General Manager (Complaints) 6434799 

Editorial 6416959 

Managing Director/Chairman 6430523 

All urgent messages can also be sent to us on our telegraphic address: 

FORUMAG. NEW DELHI 


EFY ENTERPRISES PVT LTD 

60S SIOOIIARTHA'. 96 NKHKU FLACK. NKW OELItl lIOOI'i IT ION f. h-l IYU0, ( Alll.L. lOKUMAti 
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STEAD, 


WIREWOUND RESISTORS \ . I J 
RHEOSTATS sXABA 

POTENTIOMETERS 

MANUFACTURED BY V>' V / 

STEAD ELECTRONIC INDUSTRIES 

17. UA JAWAHAR NAGAR. DELHf-110007 
PHONES: 237810, 2910727,2819328 ORAM: RHEOSTATS 
T«kw: 31 85068 STED IN 
















Electronic# 


Field Failure Relay 



Most wanted critical device by O.E.M. 

EeeanHal protection for 

• DC Motor Field 

• Solenoids in Machtno Tool* 

• High speed lifts And many more apolicaticin* 

Featuring: 

• Instant ON/OFF (Better than 2 milliseconds) 

• No external power supply 

• High immunity to external disturbances 

• S Hertz blackout trip 

© Manufactured eoW and serviced by 

Systems Hardware 
and Components 

t 6 UDYOG SADAN NO 2 MIT C 

ANDHfcRl (t) BOMBAY-400 003 

TtL 632-2 i 33 632 3676 CABLE VIBRATIONS 


r COVERED 
Upto 30 AMPS. CONTACTS 
240V/440V A.C. OR 110V OC COILS 
t-tf are ihMMh of cemaciora 


E AGLE MA (\i ENTERPRISES 

3/1 ( * A Kilt* Njmjjv Inrl A rf-.t m 

NmU^lhi I 100IS ’ 

Of 4/ t w. 1 , ; O k I ' 1 \ I N Atr | ^ 



woeurACTuem 


BHARAT PHOTON ELECTRONICS 

15 East Guru Angad Nagar 
Patparganj Road. Delhi 11 





mekasonic 

LOUDSPEAKER 


A wide range of 
high quality gene¬ 
ral purpose Loud 
speakers, Woof¬ 
ers, Tweeters, and 
cross-over net¬ 
work 


fV VI MEKASONIC INDIA FVT. I TO 

I I I I 22 7A Kesh Behuri Avertin' 
rnekasomr Calcutta AXIOM 
■ ■ ■ ■ Phone 42 2b*7 



IF QUALITY IS YOUR PRIME 
CONCERN WE ACCEPT YOU 
AS OUR CUSTOMER. 



it* * 


AUTOMATIC V0LTA0E STABILISERS 

Far total eroiaetton at your TV Refrigerator. Mr eMdl 
Honor Wotor Cooler. Doop Procter. PhetaoUI Moekkio. 

HINDUSTAN ELCCTRONICS 
ll/l. Raw Marital. Raw Ram* Read. Raw Rotkl tlllll 
VlWRRRs S71M40, SrSSii^Si 


fltron 


BLACK & WHITE 
Iflk TELEVISION JTA\ 
CHASSIS 


\ 

★ TV Manufacturers 

★ Hobbyists 

★ Technicians 
ATRON-For Proven 
Performance 


PMaaa Contact 

Atron Electronic 
Industries 

62-A, M G Road. 
Secunderabad-500 003 


Call it 
Magnet Charger 

We make all types of 
magnetising equipments 
Electromagnefisers. 

ON-LINE & Stored Energy 
magnetising machines 
Good for 

|,‘Loudspeakers 
jL ‘Pressure units 
>„v.'Auto Magnetos for 
— Scooter, Mopeds 
11 A & Motor cycles 
r. ‘Cycle Dynamos 
| ^ |‘Generators 

'VrL ‘D C Motors etc 



L> 


Semico "due ion 

Jf.: ' f' ' WfY E;U*i 


Advertising in EFY 
PAYS 

Try it Yourself! 




































High Qmin. Sugar Clarity 
Disign for COLOR Combination 

ModWt.SCBS0.SCB60 ft DELUXE 
ONE YEAR GUARANTEE. 


MFRS 

HINDUSTAN ELECTRONICS 

23. ROBERTSON LANE 
MANDAVALLI. MADRAS-000 028. 


Leading U K Supplier of ICs, Memo¬ 
ries. Semiconductors, Connectors, 
Computer Peripherals, Floppies etc. of 
well known Brands. 

IMPORT your Electronic/Computer 
Components Directly from us and cut 
the middleman. 


Co; i Met RAAT Electronics 

54 St Pauls Avenue, 
Harrow, Middx. HA3 9PS 
Tel (01) 204 7014 
Telex. 297761 BTI EQ G 


WANTED DEALERS OR STOCKISTS FOR 

TV DEFLECTION COMPONENTS 
AT THE MOMENT WE 
MANUFACTURE EHT 
TRANSFORMER. 

INTERESTED PARTIES AM Y PLEASE CONTAC T 

TANDON A TANOON 

205 BHOLA NATH NAGAR. SHAHDARA, 
DELHI 110032. 

TELEGRAM: INNOCENT, 
TELEPHONE: 201176 





coll winding 
machines 


for wide I 

applications J 

light, medium, fft m 
heavy duty n SljdUk/jB 
toroidal 
armature, 

stator and iKSju 
winding machinesT^c/ 


B.M.P. ft EQUIPMENT CO. 

P.0 NO. 4004. BOMBAY-400 007 
TELEPHONE: 386994 5121253 


' MODI’S 

FOAMING 

LIQUID A FLUXES 

WSF for computers & calculators 
RMA for consumer electronics. 


L.N. MODI A SONS. 

C-38, Pamposh Enclave 
New Delhi-110 048 
TEL: 643 5566, TLX: 31-66145 OM IN 

LEADING COMPANIES USING REGULARLY 


For Quality Guru Magnets 

1. 51 cm, 31 cm YOKE Coil 
Magnets (B/W, Colour). 

2. Linearity Coil, Baiun Core. 

3. Line Driver Core. 

4. Permanent Ferrite Magnets. 

Manufactured by: 

Shree Satguru Plastic Ind. 

P O. Khanna Nagar 
Batata Road, AMRITSAR. 

Ph. 46379, 33223 Cable: SALIG 


GLASS EPOXY 
COPPER CLAO 
PAPER PHENOLIC 
LAMINATES 

Ready Available: 

BINITA TRADING CO. 

20-A, Ratilal Mansion, 
26/30, Parekh Street, 
S.V.P. Road, Bombay-4 
Tel: 359900 and 389959 
Authorised Dealers: 
FORMICA INDIA DIVISION 


YOU CAN SLEEP 
IN PEACE BECAUSE 
THE OMNIALARM' 
DOES NOT 



graphbards 

indbinegti 

Manuiaciureis of. 

PRINTED CIRCUIT 
BOARDS 

WH-30 Maya Puri Industrial Area 
Phase-1 New Delhi 110064. 
Telephone. 594980 


Servo Control 
A.C. Synchronous Motor 


* Rotates In either 
direction. 

* Start/etop and 
Reversal practically 
Instantaneous. 

O Speed on BO HZ 
malne ie BO RPM. 
a Beet euiteblf for 
eervo atabihza.e, 
Remote, control of 
ewitohea. Rheoatata 
and Auto- variable 
traneformera. 


Solld-atata 1C bend eteotronie control uerd fm 
voltae* ataMlieera to Kaao tha output 
jO.S% alao available. 


UNIQUE SYSTEMS t CONTROLS PVT. LTD. 

A-B2/1, NARAWATINDUSTAIAL AREA PHASE-1. 
NEW DELHI-110028. PHONE: B3430S 
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ELECTRONICS FOR YOU 

























































■ ", ‘ ■ ■» ■ V «. 

PAINTED CIRCUIT BOARDS A KITS 


20 140 

12 500 


Br. Baalaad Mm at P.C. KB KIT 

No. Boards (C Dteg * C.Uout) and Ml for Ri R» 

32 20«20W St. Power Ampllfler-TDA2020 20 280 

33 40W Power Amplifter-Edwin«PS Unit 25 390 

34 FM Tunar*BEL CA11B0 TV Sound 25 2B0 

Roevr 

35 BEL IC1044 TV Vertical Sub System 20 140 

36 Television Tuner-BELMOSFET3N~200 12 500 

37 SCR Power Supply-BEL TV ML II or IV 25 185 

38 General Purpose pCb Oots or Strips 9 - 

39 DISCO Light SCR-4-40W Lamps 25 440 

40 SEL TV Vidoo IF System-Mk l/ll/IV 10 90 

41 St Cassette Dack-LM1818 {mechm 35 890 

Estra) 

42 Two Band Clock Radio Receiver 30 880 

43 Automatic Voltage Stabiliser 15 275 

44 Automatic Emergency Llght-40W Tube 10 140 

45 Car Battery System Analyser 5 40 

46 Under/Over Voll Protection (Fridge) 15 275 

47 Inverter lor 20W Tub* Lamp 10 120 

48 Inverter 40Watts 10 140 

49 Signal Generator AF/RF 11 130 

50 Reg Power Supply*0/O 3-9V SOOMa 10 90 

51 Copper Clad Plain PP l aminate 
7p/Sq Cm 

52 5-IC 12-M2WSI Amplifier*LM3B1 PA 30 320 

53 26W Audio Amplitier-BEL DARL TRS. 29 165 

54 BEL 1C700 2-B3nd Radio Receiver 15 140 

55 BEL IC7002/3 Band Red Roevr (Lpcb) 10 145 

56 Digital Clock 107316*51 LED O PIay 20 360 

57 Digital Clock tor Busses IC5387/7318* 65 690 

Double Display (155 LEOa) & Call Alarm 

58 50/100 Dynamic Amplifier (Transtrd) 40 620 

59 Electronic Crossover Buffrd/N. Bid 30 630 

60 General Purpose Pra Amplifier LM382 10 120 

61 LM348-0 Mono to Stereo Converter 10 120 

62 St Tape Recording-Play back Switch* 35 440 

Pre Amp 6 VU meter-BC107C (Mechm 

Extra) 

63 1C Analog meter-Frequency. Capaci- 15 295 

tance, Ampbre, Volt, Ohm etc , each 

64 Logic Probe or Pulser IV 100 

85 Digital Logic, CMOS/TTL 1C Teeter 30 430 

66 Low/Mid/High Active Tone Control 10 120 

with Preamplifier using two ICs741 
Mono 

Postage 5%+Rs 8 Advance 80% lor VPP orders. 
Kite Include PCB A all components unassembled. 
Cabinet at extra cost Our 400 Prs. List-one Rupee 

CTSTELTRON ELECTRONICS 

15 No. 6, TRUSTPURAM, Third Cross 
IS Kodambakkam, Madras 600024 
(Mire: PCBs, Kit*, Smalt Tranaformert A Code). 


DIRECT ETCHING 
High Quality 

TRANSFERS A TAPES FOR PCB 


20 360 

65 690 


40 620 

30 630 


1U 100 
30 430 


Contact 

TRADEWAY 

4 College St 
Calcutta-700012 



Transfers quickly, clearly 
AND STAYS PERMANENTLY 
on metals, mylar polycarbonate, 
(with N C. Lacquer Coating) 

Inutaprmt Transfer ProiligiouB 

Applications (Misprint U»or* 

* Control Pnnel Industrie* IPDE.AOF. ISRO 

* Drafting Officea English Elnr.tric 

* Computer Industrie* Kirioskar Electric Co 

* Swltchgear/RalayB BEL. eti- 

* PCB Masters 

WOOD STOCK INC. 

'31/32. Kamadhenu Annexe. 

M.G. Road, Bangalore-660 008. 

Telephone :567B88 


PFRU.PTIONS 


REQUIRE FRESH OR EXPERIENCED 
B.E. OR EQUIVALENT IN ELECTRONICS. 
SALARY 1800-2100 CONSOLIDATED. 
APPLY TO: 

LUCKNOW ELECTRONICS. 

25, EAST GURU ANGAD NAGAR, DELHI-92 


FOR YOUR 
REQUIREMENTS OF 


CODE 


MINI, MIDGET & 
POWER RELAYS 


2 Amps to 30 Amps 

Contact: 

COMPONENTS A DEVICES 
4/25, Vanl Housing Society 
Bowenpally P.O. 

Hyderabad 500 011 
Ph: 823694 


AVAIiARIt IN DI ft RENT S l/t 


PANEL METERS 


I.WJW TO SMT 



ACRYLIC FRONT 
■OVUM COIL 


i« a,« m maa r , lmk ERW9NM WORKS 712356 

-4 Vtshal Market Permanand Colony (West) Delhi-110009 




Alarm's; EPABX: Electronic kit with sev¬ 
eral latest projects; Fire protection & 
Shock control device; Mono to Stereo 
Converter; Auto Phone Diallers; Whistle 
key chain; Light Beam Alarms; Emer¬ 
gency lights; MANY OTHERS. For 
details send stamps for Rs 10 to 

Product Promoters 

K-82, Lajpat Nagar II 
New Delhi-110024 



p h h ut iid CMtcurr aomoa s kits 


1 Btl 700 Ibdki bvrwlur 

3 3 Band Aadto Raoowr ‘L‘ tyaa 

4 3BwdfbOafbow*Hu&vwTBkaiOO 

5 C pM m n RacNu Racawar 

6 FM Rsotw 

7 BdiTV mark I II HI A IV 

B Totaotran TV (B6M0 
B M 70PIC Taps racordi-r 

10 TBA810/CA B10 IC Tap* raumd* 

11 TBAB10IC AuAoAmpMttr 
1? BFLCAB10IC AudoAmpAfttr 

13 TOA 1010 IC 10 watta AutAo Ampiflar 

14 30 4 PO wmu Bcarao Amp (TOA 8020 moduiaJ 
IB 304 POWNiarooAinp MnNaraai pra Amp 

16 7 4 7 mm it»r«o Amp tTBA B10 modkda) 

17 Pfc*» 15/P3W Powar gmpAhar 
10 PfaApa 40W powor •mplff ar 

10 RMfcpa 40 4 40W BtarAo pomar AmpNhar 
30 PNfcpa 40 4 40W with unwwAal prAAmp 
Lift & nght 

21 3LM 3OWatarAoAmp»hArlCSTK430 

32 Edwm 40W posbat AmpRhar (mono) 

33 90 4 SOW Scatwo or 100W moan) ptmAr Amp 

34 T0A BIO «4th Baab TraWa & mi- > *• 

39 Bwtao HAAd phona Ampfcfiar 

30 Rahpa unwtTAAl PrAAmp IL/R) 

37 0KATAO HAAd prAAfiiplM741/LM383/LM 307 

30 Hi-gam Matao Haw) prt #mp 

30 LM 307 unwATOAi praamp L ton* control i a t ao 

30 LM340orLM741 wnNAroAlprAAmpAm 
control 

31 Aetna tonpoonaral and praamp awrao l M 741 
33 LM 741 ioao eowol «v4h Haaa ctaWa 


9 00 

4 70 

4 00 

8 
B 
69 

80 1100 


33 NMaa t rundda fdiar (aaarao) 

34 Probeaqua fcia rtBbpnd itt r ao ) 
36 OnWc odMMbor 10 Band Rataq 


40 AuSEi Lawd Mtoaaar f LC0P » 79 

NOTE. PrioA Htciudoa auppty of chcidl «a 0r am and compo- 
nanta layotri. For inquiry aand a tom p a d arwampa and lor VPP 
daNvary WS advance atriclty by MO/OO mtotmom ordor aaa- 
cuIa by VPP Rl. 40/* 

TELECTROM INDUSTRIES A 

ku wt. w n«B>r. mm *»w» 

Mar fewer Heuw and End at IwwIMI SwBiIbwi 
aa—iWalitam.Mn/.■800084 Ph; 428805 ’S' 

Countv Safe* at: 

AIIMMI ELECTRONICS 

17, Athfpattan Slraal, 

Mount Road. Madras 800002 
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AGRONIC 


AGRONIC RANGE OF INSTRUMENTS INCLUOES: 

• OSCILLOSCOPES 

• X-V MONITORS 

• SIGNAL GENERATORS/OSCILLATORS 

• DC REGULATED POWER SUPPLIES 

• VOLTAGE BREAKDOWN TESTERS 

• DIGITAL CAPACITANCE METER 

• DIOITAL MICRO-OHM METERS 

• DIGITAL MILLI OHM METERS 

• DIGITAL OHM METERS 

• AUTOMATIC RESISTOR TESTERS 

• DIGITAL MULTIMETERS 

• DIGITAL FREQUENCY METERS 

• DIGITAL LINE FREQUENCY METERS 

• DIGITAL VOLTMETERS 

• DIGITAL CURRENT METERS 

• DIGITAL pH METERS 

• DIGITAL PANEL METERS ETC 

^oi turtlwi details, contact 

SUNIL ASSOCIATES 

N-:M, West Hatfil Naqai, 

New Delhi 110008 Phone 5710168 


THE RIGHT PLACE 

FOR YOUR REQUIREMENTS OF 
COMPUTER PERIPHERALS, 

FLOPPY DISKETTES FROM OYSAN, 
MEMOREX & DATALIFE IN ALL 
SIZES, PRINTER RIBBONS OF 
ALL TYPES AND ELECTRONIC 
COMPONENTS. 

PLEASE DIAL: 

621714, 267497 

or CONTACT: 

THE HARDWARE LINK 

(AN ELECTRONIC COMPANY) 

302 JAWALA MANSION, 

4/2 ASAF ALI ROAD, 

NEW DELHI-110002 
TELEX 031-4884 CHET IN 


IND0TECH 


r PORTHOLE 
PRECISION 
GRADE 
l METERS 

^REQUERCT 

METERS 

4 

^SYNCHROSCOPES 


PANEL METERS 

MOVING IRON MOVING COIL 
4 DYNAMOMETER TYPE 


PHASE 
SEQUENCE 
INDICATORS 
4 VAR1ACS , 

""sNUNTS 1 "^ 

4 

CURRENT 
TRANSFORMERS„ 


MEGGERS 
ERRTH TESTERS 

4 

OHM METERS 

^WAT^^ 

4 

POWER FACTOR 
METERS 


WANTED 

DEALERS/DISTRIBUTORS 

PROPOSALS AHL INVITED FOR T ML 
APPOINTMENT OF CITY WISL DEALERS 
DISTRIBUTORS FINANCIAL SOUND 
PARTIES MAY APPLY WITH COMPLC FE 
DETAILS REGARDING THF'iR 
ORGANISATION SALES TURNOVER, 
MANUFACTURERS REPRESENTED L TO 

INDOTECH DEVICES PVT. LTD. 

A-75, SECTOR b, PB NO 19 
NOIDA-201301 
DISIT GHAZIABAD (U.P ), 

PH: 805-3815, 805-4462 (DELHI EXCH) 


| MANUFACTURE AND DISTRIBUTORS OF 

IPOLYPROPLYN NYLON, BAKELITE BOBBIN 
RELAY BOBBIN. LAMINATION 
I_LEATHERED PAPER. SIDE BRACKET, 

sr-u) 1 ‘“rG-'-YS 






VENSON RECHARGEABLE 

PORTABLE EMERGENCY 
LIGHTING SYSTEMS 


Vinton EwfUw 


Manufactured by: 


"I® $ 

J 


2/2, 5th Block Rajajinagar, VmonCub 

Bangalore-10. Ph : 355178 351989 

VtnsonDslux 
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“The Japs are moving 
out of our music” 
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auto sweep gcnomtor auto-rate 



range fclngle iwerp trigger mode 



The professionals 
who understand the science 
and technology of wave generation. 


n 

JL 


Audio equipment 
inanuiactiircrs like Crown, 
Weston, Niky Tasha, Uixco, 
Audax and Regional testing lulls 
art; saying goodbye to all 
imported audio sweep 
generators, with built in 
amplifier Japanese, Atm r iean 
and European. Mow that seties 
is making this instrument here 
in India. 

■ ® 


Ap plications _ 

— Ixiud speaker testing 

— Audio Sweep unit in 
Central sweep systems in 
Colour <St. HiSt.W telev ision 
factories and Radio 
Receiver factories 

— Tone hurst application. 

— Si or! wave function 
generator with high current 
capability. 


Frequency 


Itangi! 

20 20 KHz 

Sweep width : 

1:1000 

Sweep Rate 

1(> seconds to 


Output 


Waveform 


20 milliseconds 

r» watts nils into 
1, 8 or Hi ohms 

Sint! wave and 
tone hurst 


f Ml f htn further clctuils wiilr to tin ; 

C I I y^^ C Series Audio Systems (Pi Ltd. 

A I 1^ ^ J t4i>8 PDA Sheds, Okhla Industrial Area, Phase II, New Delhi-110020 

✓ I I * I'el: ti.tti.t22 

We’ve got what it takes to be the finest. 


Design Workshop,8 

















INTRODUCING 

tii-life 

A NEW GENERATION CELL 

India’s fi.«t rechargeable sealed 
cylindrical nickel cadmium cell" 

tlHtfe — is created vitally tot the "end-users" -YOU. 
Incorporating the most advanced state-of-the-art 
technology conforming to the highest international cfoality 
standards, you can depend on 

hi-ttfa — is hi-techmque" with custom made 
specs lor sper ifn purposes 

hi-ttfe — is hi-hfe" No throwing away of cells 
when discharged Rechargeable 500 times and more, 
where the cost o* recharging is negligible 
HHtfe — is 1 hi-slyie' with dependable perfor¬ 
mance, elegant and economical, a perlect 11 in the pocket 
for a perfect batters 


Deaiersnip enquiries solicited. 


In these days when tne accent is last mriming towards 
rechargeable battenes hom ordinary disposable ones 
*" hl lff * ** provides the powet and the precise 
answer 



FcrosmBCBB 

PRIVATE LIMITED 


Assisted unit of APE DC 

394/ 3R1 Sanjeevareddy Nasar, HYDERABAD-500 038. 

Match your power needs with ours. 


‘of its kmc 


TURN-KEV PROJECTS 


CONCEPT TO COMMISSIONING 


PIRDC LIMITED IS INDIA'S PREMIER RESEARCH & 


DEVELOPMENT CONSULTANCY ORGANIZATION 


WITH MULTIPLE INTERESTS LIKE: 


■■ rvwMMU m 













' ; «' vflteK 


PROJECT PROFILES ARE ALSO 
AVAILABLE WITH US AND MAY BE 
OBTAINED BY SENDING 
Rs. 500 EACH, 

THROUGH DEMAND DRAFT. 



t A f 



OUR PROJECT DIVISION 
IDENTIFY FOLLOWING PROJECTS 
AND PREPARE FOR PROVIDING 
SERVICES ON TURNKEY. 


□ MINI COMPUTER OT.V. PICTURE TUBE. 

□ MAGNETIC TAPE. OSEMI CONDUCTOR 
DEVICES. □ DEFLECTION COMPONENTS 

□ FLOPPY DISCS. □ NICKEL CADMIUM CELL. 

□ POLYESTER FILM CAPACITOR. 

□ MICROWAVE OVEN. □ ELECTRONIC TUNERS. 

□ REMOTE CONTROL. DPUSH BUTTON 
TELEPHONES. □ SOLAR WATER HEATER. 

□ MICRO MOTORS. □ ELECTRONIC TYPE 
WRITER. □ AMMONIA PRINTING MACHINE. 

□ VCR & VCPS. □ ELECTRONIC/FRICTION TOYS. 

□ PRINTED CIRCUIT BOARDS. 

□ CARBON TRACK POTENTIOMETERS. 

□ ELECTRON GUN FOR T.V. PICTURE TUBE. 

□ QUARTZ FILTERS. □ MODEMS. 

□ MAGNETICS HEADS. □ ELECTRONIC DOOR 
LOCKS. □ MICROWAVE TUBES. 


PROJECT DIVrSION (ELECTRONICS) 

POONAM INDUSTRIAL 
RESEARCH & DEVELOPMENT 
CONSULTANTS LIMITED. 

Head Office : WH-16, Phase-1, 2nd Floor, Mayapuri, 
New Delhi-110064 (India) Ph.: 504509 
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LUNAR 


Manufacturers of Graphic 
Art Chemicals and 
Presensitised 
Offset Printing Plates 

Offer standard quality & 
most reliable 

* PHOTO 
RESIST 
CHEMICALS* 

For manufacture of 
Printed Circuit Boards & 
Gravure Cylinders and 
For Photo Fabrication 
Jobs 




LUNAR CAUSTIC PRIVATE LIMITED 

9/1-A/2, Erandwane, Off Karve Road 
P.B. No. 806, PUNE-411004 (INDIA) 
Phone: 31135 & 31241, Gram: LUNAR 

* These chemicals are available with all 
authorised LUNAR dealers throughout India. 


microprocessor trainer* for industries AMD 

INSTITUTIONS 

"COMPLEX FACILITIES AT COMPETITIVE PRICES" 

B085A, Z80A, AND 8086/8088 BASED TRAINERS 

SUPERIOR FEATURES: 

In addition to the atandard facilities of 'typical’ Microprocessor Trainers, 
the tollowlne ara tha auperlor faaturaa of IEC Tratnara. 


HARDWARE 

• 2 digit function prompt 

■ Status LEO display including 
HALT 

■ Programmer configuration 
through DIP switches (No 
soldering) 

■ Facility to use 
2716/2732/2764/61lb/6264 

in onboard memory expansion 
sockets 

■ Fantastic onboard memory 
capacity 

IEC—TIP 40K bytes 

IEC- T2P42K bytes 

IEC-T3P 256K + bytes 

IEG--T5P 2b6K + bytes 

■ All INTEL peripherals are used 
8279, 8251A, 8253 and 8255 
8259A III TIP. 13P and 151* 
8155 in I IP 


SOFTWARE 

■ Auto function 

* ■ Break could be set ROM/RAM 

■ Kansas city standards followed 
for onboard cassette Interface 

■ Onboard facility to 
piogram/verity/blank check/ 
duplicate/transfer/checksum 

i of EPROMS. 

■ Relocate function 

■ Intelligent INSERT/DELETE 

• IPA (INTELLIGENT 

Programming Algorithm) used 
for programming 
2764A/27128/27256 (only In 
d T3P and T5P) 

■ ABORT, single step,execute 
(unctions lor easy sotware 
debugging 

For further detelle confect: 

Integrated Electronics Company, 

425, 9th Main, I Cross, 

HAL. Second Stage. 

Bangalore 560038 

Phone 569640 



!■■■■■■■■ 
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ALUMINIUM ELECTROLYTIC 
CAPACITORS 


Authorised Dealers: 


ELCO SALES CORP 

E-212 PLAITED FACTORY COMPLEX, OKHLA 
NEW DELHI-110020 PHONE: 6434306 
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LEADING 

CAPACITOR 

MANUFACTURER 

WITH 

JAPANESE 

COLLARORATION 

REQUIRES 

AREA SALES MANAGER (DELHI) 

Requisites: 

Graduate, preferably Electronics Engineer or MSc/BSc 
in Physics with about 5 years experience in the sale of 
Electronic Components, preferably Capacitors, with 
contacts in the Electronics market and with OEM's, 
especially TV makers. 

Job Description: 

To take charge of Delhi Branch operations including 
targetted sales and collection, customer development, 
tendering, periodic reporting and returns and basic 
branch accounts. 

Remuneration: 

Rs. 3,000/- to Rs. 4,000/- depending on age, qualifica¬ 
tions and experience. 

SALES OFFICERS/EXECUTIVES 
(DELHI, BANGALORE, MADRAS) 

Requisites: 

Graduate, preferably Engineer or MSc/BSc with about 
3 years experience in the sale of Electronic Compo¬ 
nents, preferably capacitors. 

Job Description: 

To sell and collect to preset targets, to develop custo¬ 
mers and to carry out routine reporting and office func¬ 
tions. 

Remuneration: 

Rs. 2,000/- to Rs. 2,500/- depending on age, qualifica¬ 
tions and experience. 

Apply in confidence to Box No. 860601 within 15 days 
with Bio-data and details of salary last drawn and 
expected 

EFY Enterprises Pvt Ltd 

60S ‘Siddhartha'. 96 Nehru Place. New Delhi 110019 


All Cable Ties 
Arc Not Created Espial 
There Is a Novoilcx 
Tie For Every Application. 



Nmollex one-piece tjtb-lok Cable Tic prmides new 
cnmonlciuv, jMisIttw holding umi permanent locking of 
"iivx, mliks and clcclmiil<.coiii|>oiiciitH . It Is designed for 
Iasi, eusy assembly and finishes Into u neat, compact Job. 
The outline Movoflcx locking design engages the ratchet 
teeth on Ike Inside of the bund mid prevents imv loosening 
oi Iwek slipping. 

Keadily m ailable in BO, 75, 1(X), 150,200.221), 280, and 360 
mm length Imtli nim-releasubte as well usreusuablc styles 
lor cable bundle diumeter l.t>mm to 100 mm. 



Wb For catalogue and free sample contact: 

NOVOFLEX CABLE CARE SYSTEMS 

'7lh Floor, (hatter|ee International I cut re 
33A, Chowringhec Hoad. Calcutta—700 071 
Telephone : 290482, 2959*9, 21*950 Telegram : SAFTD11CT 

N0V0FLEX liVuA'f s in (u hh ■ Mnntwnn’nt 


,_ATTENTION_ 

B&W T.V. MANUFACTURERS 
SAVE COST AND INCREASE 
YOUR PRODUCTION 

Now you need not procure various components for 
manufacturing TV. Buy Picture Tube, Speaker, 
Cabinet & leave rest to us for speedy 
implementation of your project. We shall supply 
you high quality Transistorised (Uptron Type) 
Complete Chassis, fully aligned, tested for 
51 ems and 36 ems B&W T.V. sets at very 
reasonable rates. 

We can also arrange T. V. Cabinets at 
very low rates. 

Contact: 

SPECTRON ELECTRONICS PVT. LTD. 

E-212 FLATTED FACTORY COMPLEX 
OKHLA, NEW DELHI-110020 PH: 6434306 
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T.V. KITS AND 
SUBASSEMBLIES 

from specialists and reliable source. 

T.V. Kits;-* UPTRON TYPE - 51 cms. Rs. 620.00 

* WESTON TYPE - 51 cms.Rs. 680.00 

* TEXLA TYPE - 51 cms. Rs. 550.00 

* UPTRON TYPE - 36 cms. Rs. 480.00 

The Kits include Main Chassis, Deflection yoke, 
Controls & Power supply. 

—•ALSO AVAILABLE— 

* HIGH GAIN BOOSTER Rs. 155.00 

* HIGH GAIN V.I.F. Rs. 50.00 

* HIGH GAIN TUNER Rs. 90.00 

For trade enquiries, contact— 

SHIV0M ENTERPRISES 

C-65/2 OKHLA IND. AREA PH-II 
NEW DELHI-110020 
PHONE: 634617 


VOU HflV€ TH€ PROB16M, 



Jaycees trump cords 
noiu ot your fingers tips 

An innovation of 
quality and price from : 

S. KOREA, JAPAN, 

U.S.A., AND UJ. GERMANY. 


UH|ID50fl HOUSE’ 

89. ft. N. MUHH€RJ€€ AOflD, 

1 ST ROOfl. Cffl.amH-700 001 

PHONt: 83-3440/ 41-1348/CftBL€: NUSTCP 

TUC: 081-3171 


TV Signal Distributor 

Ideal for Hotels, Flats, Ship cabins, TV production units, TV 
Shop displays, Marriage halls, etc. 

• Single input units to <our input units, (for four independent 
signals like ANT !, ANT II. VCR I, VCR II) in VHF channels. 

• 30 dB step attenuator in steps of IdB optional, extra Rs 150/- 
e Fully cascadable for larger number of outputs 

e DC power socket is provided 
e Extremely low noise figure, 3.5 dB 
e 75 ohms input/output impedance 

• Five models to choose from: 


Model 

No. 

Number 
of Inputs 

Number 
of outputs 

Maximum 
cable 
length 
from each 
output 

1: 

II! 

a. 5 o 

SA1001 

One 

One 

76 m 

Rs 470/- 

SA1004 

One 

•Four 

61 m 

Rs 595/- 

SA1004A 

Two 

Four 

55 m 

Rs 950/- 

SA1004B 

Three 

Four 

49 m 

Rs 1,350/- 

SA1004C 

Four 

Four 

43 m 

Rs 1,650/- 


‘ Maximum cable length from each of the output at the highest 
VHF channel is given. T he data is based on RG 59 cable with a loss 
of 9 dB/30.50 m at 100 MHz. 300 ohms flat cable with adapter can 
also be used. 

For further information kindly contact: 

Sun Associatas 

244 Alwar Nagar, Nagamalai 
Madurai 625 019; Phone: 6510 
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National 


k l 1 j: i 


Matsushita Electric 

JAPAN 

Digital Oscilloscope 

VP-5740A 



■ Store signal of DC to 35 MHz at 
100 MHz sampling 

■ Three 10-K word memories 

■ Multiple operation and analysis 
functions 


i Large 7-inch CRT 
1 100-MHz, dual-trace advanced 
oscilloscope functions 
i GP-IB interface as standard 
equipment 


! Our other products ars Oscilloscopes, Digital Oscilloscopes, \ 

! Logic Analyzers, Protocol Analyzer, Digital Signal Analyzers/FFT j 

! Analyzers. Low Frequency Oscillators, Modulators/Demodulators, j 

! Audio Analyzer, Distortion Meters, Wow & Flutter Meters, Sweep j 

• Generators, Centralized Signal Generator System, Analog Voltmeters,! 

; Digital Voltmeters, Frequency Counters/Timers, Strip Chart j 

\ Recorders, X-Y Recorders. J 

__ _ _ _ — — — — — — — — — — — - — — — — — — — — - 

Send enquiries against your import license and write lor details to Local Representatives. 

I Associated Electrical Agencies 

II (International Marketing Division) 7/9, Ansari Road, Daryaganj 
New Delhi-110 002 Tel 276142, 277967 
Telex: 031-62418INLD IN Grams ; NIPOBATERY 
302-A, Poonam Chambers, Dr. Annie Besant Rgad, 

Worli, Bombay-400 018 
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Electric Mini-Drill and Accessories 


■r 


CtfCnttC9ft4NDEff1fOV 


tDG-09 

t '/jt> 


Cormr-wotf* eft, i.p «*c^ -<* -if'v* 

RfW WetfV ftr>rw'^kL-ufK f. ft *,no 
tf)C. 09 

• Ar*+:u\ ir,. tf'V/iWv otHitr* cit-ii 
{pijf*Nn fl"»J^‘*K*.p*»rrf 4 wn’iurT''in,i 

• ' tv'^xjUifr-gg ' A A'./l" 

atjtix* *ark1Mi power '*jtfjut r orfft* ft« >*r 
t> > »-**■«« c^ruxaus^ adutfruMf* itg^oa 

f x *yw ifKlrc ato» ntyci fuupd fo» s.jtofv 

• f^x^.'ixftfriopia^ f anying .,om 

• A.;t«pfc any r jf ceworv Mrs ft* artnny s 
potahmg gnrxfno dnlng *f>gr<ivnGO( 
removing huflN 


GRINDER ACCESSORIES KIT EOG-IO 

Ca'v uso J wt*r.CDG Oi mm drill urEC\»-QV 
grmVHW 

O.K. INDUSTRIES INC.. USA 


ED&40 KIT COMMINS; 
QTV 


M#T 

INTO? 

NUMin 

VOUA0I 

(0049 

«0V 

(0049-230 

2S0V • 



For further details write or contact: 

BALAJI ENGINEERING CO., 

195. Brigade Road. Above Rost Office, 
Bangalore-560001, Phone 5/2411 


PRAKASH A. CHAUHAN 

BALAJI ENTERPRISES, 

133, Rashtrapathy Road. Behind Bible House, 
1st Floor, Secunderabad-500003. Phone: 77490 
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Selectivity of quality Parts today means increased 
sales tomorrow 

Murata Japan offers quality components for Colour Television, B/W Television, 
Mechanical/Electronic Tuners, Key Telephone and VCR. 


The application of rigid tests and spot 
checks that ensure quality control are 
standard procedures at Murata. Highly 
automated machines and processing 
techniques, lead to volume production 
at Murata. That is how Murata offers 
you quality components, that too at 
competitive price for: 

Colour Television 

• VHF-UHF Electronic Tuner Part No. 
TUMUF4EC-703 

• EHT Transformer with integrated 
high voltage focus and screen 
adjusting potentiometer Part No. 
MSH1FCF 

• SAW Filter Part No. SAF38.9MVB70Z 

• Ceramic Filter Part No. SFE5.5MB 

• Ceramic Trap Part No. TPSS.5MB 

• Ceramic Discriminator Part No. 
CDA5.5MD3 


• Posistor tor degausing Part No. PTH 
BG 180M290 

• High Voltage Focus and Screen 
Adjusting Potentiometer Part No 
MHF 002-63B 

Black & White Television 

• EHT 

• VHF Electronic Tuner 

• SAW & Ceramic Filters 

• 15KV & 20KV Fast turn-on rectifiers 

Mechanical/Electronic Tuner 

• Miniature Ceramic Capacitors 

• Feed Thru Capacitors 

Key Telephone 

• Piezo Ringer 

• Ceralock Filter 

• Piezo Speaker 



There i* no cqutl 



Inde Associates 
202, Vikram Tower 
Rajendra Place 
New Delhi 110 008 
Phone: 5719087,5714176 
Telex . 031 -62126 AB INDE IN 


Video Cassette Recorder 

• AC Line Filter 

• EMI Suppression Filter 

• Tuner 

• Capacitor/Resistor Networxs 

• Piezo Electric Sensor 

Majority of above components are 
allowed fat import under Open General 
Licence (per appendix 6 list 8 Part 1). 
Custom duty is @ 50 percent ad val¬ 
orem per custom notice No 36/85 
dated 28.2.1985 

As Indian agents of Murata Mtg. Co. 
Ltd. Japan, we can immediately 
quote you competitive price and 
reasonable delivery for above compo¬ 
nents. Why not to contact us today ? 


Inde Associates 

16 Rest House Crescent 

Bangalore 560 001 

Phone: 579289 

Telex: 0845-8084 AB INDE IN 

(covers southern India) 
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NOW AVAILABLE 



AN INTRO¬ 
DUCTION 
TO MICRO¬ 
PROCESSORS 

FROM CHIPS TO 
SYSTEMS 

By Rodndy Zaks 


f Price: ^ 
I Rs 52/- 1 
V.576 Pages# 


Are you intrigued hy the mystery and power o( microprocessors’’ This 
beautifully illiistiated edition ot a SYBEX bestseller takes you on a last- 
paced adventure through the fundamental concepts and inner workings of a 
microcomputer All aspects of microprocessors and related components are 
described in easy-to understand terms internal operation, memories,.peri¬ 
pheral chips, system interconnect, microprocessor applications, program¬ 
ming, interlacing and system development 

I ins book is written tor everyone who wants to understand how a micro- 
piucossor uperatos and how a complete system is assembled from chips In 
particular, it is an important resource for students, scientists, and engineers, 
as well as the nontechnical reader Surprisingly, no preliminary knowledge 
of computer ut micropiocessor technology is needed to understand this 
book The concepts are ca'etully defined, each in turn, and the next is 
presented in a simple and progressive way. 

The information preserved is applicable to any micioprocessor although 
many specific examples rue given You aie introduced to concepts and 
design principles common to all microprocessors You are given the stand¬ 
ard rules of design and shown how they apply to various microprocessors 
You are shown both the differences between various microprocessors, and 
the advantages and disadvantages o* specific micropiocessors 
This book is oiganised to introduce you quickly and ettectively to the inner 
workings of a microprocessor It will help you undeistand how a micropro¬ 
cessor works, even it you have had nt prior experience with electronics. 
Its chaplei provides you the basic definition to understand microprocesf- 
sor, takes you inside the micropiocessors, examines the other components 
that make up a complete system trom the memory chips, advantages and 
disadvantages of the various microprocessors available, how to put together 
a system easily and rapidly, mam application areas tor microprocessor 
connecting ttie system to the outside world and programming it (interfacing 
techniques, microprocessor programming assembly and high-level pro¬ 
gramming!. techniques necessary for connecting the main input/output 
devn es and peripherals, basic definition and techniques tor programming 
miciopiocessor, resources available in assembly language and survey high 
level language tools available tor efficiently developing a system and also 
forecasts future developments 

Mi croprocessor technology has oeocme an essential component of the 
nidi btnal world loday It is the author s contention that it is possible to learn 
about microprocessors in a short time This book represents 
a step in that direction 


_contents_®BE!____ 

CHAP ! ERE f undamental Concepts Internal operation ota Micropro¬ 
cessor System Components Comparative Microprocessor Evalua¬ 
tion System Interconnect Microprocessor Applications. Interfacing 
Techniques Microprocessor Programming Assembly and High-Level 
Programming System Development The I- uture. Appendices. Index 
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POWER 

SUPPLIES 

SWITCHING 
REGULATORS 
INVERTERS & 
CONVERTERS 

By living M. Gottlieb 


Price: 
Rs 60/- 
438 Pages 


• A comprehensive guide to operating power sources used in applications 
trom TV sets to computers 

• Technical data and operating techniques from a wide range of sources 
collected into one convenient handbook 

• Shows how integrated circuit technology has simplified the design of 
switching type power supplies to make them more affordable as well as 
more efficient, 

• Contains the details and depth required by the professional, the basic 
explanations and advice needed by hobbyists 

Here, one easy-to-use volume is the most complete and up-to-date infor¬ 
mation available on switching regulators and power supplies. Written and 
compiled by an author who is one ot the most knowledgeable and respected 
authorities in thetield, this isanessential tool tor radio amateurs, electronics 

experiments, and computer hobbyists.as well as for electronics 

technicians and engineers 

Nowhere else can you find such a wide tange ot related technical data and 
practical applications of electronic eauipment operating power Whether 
you are building a homebrew radio transmitter, adding hardware capabili¬ 
ties to vour computer, or are involved in state-oF-the-art electronic design, 
you can count on findirg exactly the advice and information you need. Plus, 
you will get hands-on-experience working in inverter, converter, and power 
supply circuitry with the wealth of circuit diagrams (many with parts lists) 
included here 

With such a large portion of today's electronic equipment deriving their 
operating power trom regulated supplies using Inverters and converters— 
TV sets, radio transmitters, computers, electronic ovens, and more—you 
owe it to yourself to stay in step with all the latest developments. This 
exceptional guide-book gives you both technical data and practical applica¬ 
tions In one power-packed volume. 

-CONTENTS . 

CHAPTERS, Introduction, Inverters and Converters. An Overview 
Theory Inverter and Converter Design. Transistor Inverter and Con¬ 
verter Applications. Thyristor Inverter end Converter Applications. 
Switching-Type Power Supplies An Overview. Theory. Switching- 
Type Power Supplies. Noise Considerations. Switching AC Voltages. 
Switching DC Voltages. Passive Switching Components. Semicon¬ 
ductor Switching Components. Voltage References and Comparators. 
Switching Regulator Design. Rectifier Circuit Design. Switching-Type 
Power Supply Applications. Appendix A Greek Symbols. Appendix B 
Voltage or Current Ratios vs. Power Ratio end Decibels. Index. 
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Magnetlsers and 
Magnetising Fixtures 

The process ot magnetisation essentially requires 
two parts—mag natlsars and magnetising fixtures 
This article describes various types Of magnetlsers and 
their principles of operation Some design considera¬ 
tion* and practical guidelines for magnetising fixtures 
•ra also cHacusaed 

—P.D Joaht 




Computer Aided Testing 

AO Computer aided teafng or CAT Is now besirtg 
**» given more importance since it enhances the 
process of testing—an essential part of R&D, produc¬ 
tion, operation and maintenance Speed, endurance and 
accuracy ara the watchwords of CAT. This article briefly 
explains some fundamental aspects of this process 

—R Radhakriahna Warrior 


VHF TV Booster 


0Q The TV signal booster project given here uses the 
Wap BF200B transistors recently developed by BEL 
These devices have a higher gain and a transition 
frequency of more than 800 MHz Hobbyists living in 
the fringe erase and TV DXers will particularly welcome 
this project 

—BEL Nawa 
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Wavesoldering adds quality, 
economy and efficiency in PCB assembly 

You get the best deal in long-term 
when you buy a wavesoldering machine from 
Hollis Automation Inc., U.S.A. 


In wavesoldenng of PCB's, time of 
solder and solder temperature are 
optimised to get consistent quality in all 
soldered connections without any dry 
solder joint. 

Wavesoldering uses the right quantity 
of flux and solder. You save 35% in 
these daily consummable materials 
when you wavesolder your PCB’s. 

Wavesoldering gives a maximum 
production rate of 3.05 meter PCB 
length per minute. It reduces number 
of your hand-soldering workers. 

Wide range 

• Model NOVA 175 is a bench-type 
wavesoldering machine suitable for 
PCB’s with width upto 17.5 cms. 

• Model TDL-10 is suitable for PCB’s 
with width upto 25.4 cms. 

• Model TDL-12 is suitable for PCB’s 
with width upto 30.5 cms. 

• Series TDL wavesoldering machines 
are also available with finger type 
conveyor for higher production 
output. 




There is no equal 



Inda associates 


committed to service 



Other PCB assembly machines 

• ULTRA-CLEAN Vapour Degreaser 
for cleaning and drying of compo¬ 
nents and PCB’s 

• HOLLI-CLEAN Model 12, conveyor 
type cleaning and drying machine, 
for PCB’s with width upto 30.5 cms 

• HOLLJ-CUTTER Model 300, 
conveyor-type PCB lead cutting 
machine for PCB’s with width upto 
30.5 cms 

Ruggedness and reliability 

Hollis wavesoldering machines give 
same consistent quality in soldering 
years after years. That is the experience 
of BEL Banglore, DCM Data Products, 
HAL Hyderabad, IT1 Bangalore, Philips 
Pune, Tata Electric Company. 

After-sales-service 

When you buy a Hollis wavesoldering 
machine, you have a guarantee of 
getting installation/commissioning, 


Inde Associates 
202. Vikram Tower 
Raiendra Place 
New Delhi 110 006 
Phone: 5719087,5714176 
Telex: 031-62126 AB INDE IN 


initial-running/operator’s training and 
warranty/out-warranty services from us 

References 

Hollis machines are used in India by: 

TV manufacturers : Bharat TV, 
Calcom Electronics, Electromax, 
Kingston Electronics, Mire Electronics, 
Monica Electronics, Orient Visision, 
Viking 

Others : AB Controls, BEL Bangalore, 
GCEL, Gujarat Instruments, HAL 
Hyderabad, HAL Korwa, ISRO 
Bangalore, ITI Bangalore, Jenson & 
Nicolson, Larsen & Toubro, Philips 
Pune, Punjab Communication, Taylor 
Instruments, Tata Electric, VSSC 

Easy to import 

All Hollis machines are allowed for 
import under Open General Licence 
Per current Import policy. The custom 
duty is levied @ 20% ad valorem. 

Tell us maximum width of your PCB 
and production rate you want. We will 
send you a viable proposal for a 
wavesoldering machine. 


I nek Associates 

16, Rot House Crescent g 

Bangalore 560 001 f 

Telephone: 579289 S 

Telex: 08458064 AB INDE IN 
(cover* louthem India) 
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Designing TTL Circuits—An Appeal 

Here is an appeal to all EFY contributors 
designing with TTL digital ICs. Personally I 
feel that several TTL circuits appearing In EFY 
violate technical considerations in one way or 
the other. Some of the simple guidelines 
given here could help EFY readers design 
TTL circuits faultlessly. 

Supply voltage. TTL ICs are specifically 
designed for operation at 5V ±5 per cent. 
However. I am shocked to find TTL circuits 
appearing In EFY time and again with supply 
voltages ranging from 3V to 6V. In no other 
magazine of international standards have I 
seen such blatant carelessness. After all, the 
SV ±5 per cent supply could easily be 
obtained through a 7805 regulator chip or a 
5.6V, 5 per cent zener diode with a series-pass 
transistor. 

Driving LEDs. Very often, a need arises for 
driving LEDs from the output of a TTL 1C. A 
TTL output could sink a current of 16 mA and 
could thus be used to drive an LEO directly as 
shown in Fig. 1. 


*5V 



The arrangement of Fig. 2 could drive an 
LEO as well as three TTL inputs (fanout = 3). 
The 220-ohm resistor has been increased to 
330-ohm to keep the output sink current 
below 16 mA. 

In certain circumstances, it might be neces¬ 
sary for an LED to glow whenever the TTL 
output goes high. However, since the sourc¬ 
ing capability of a TTL output is very small 
(0.4 mA), an additional pull-up resistor should 
be connected as shown in Fig. 3. The value of 
the pull-up resistor should be greater than 
SV/16 mA, i.e. 312.5 ohms. A 330-ohm resistor 
would suffice 

However, the TTL output can no longer 
drive TTL inputs since in ‘logic 1‘ state, the 
maximum output voltage is limited to about 
1.6V by the LEO as against the minimum ot2V 
required by a TTL input for ‘logic 1 ’ state. This 
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problem could be overcome by the circuit of 
Fig. 4, with a slight reduction in brightness 
level of the LED. it has a fanout of 3 TTL 
inputs. The circuits apply to LEDs of all 
colours. 

Fanout. The fanout of TTL outputs (totem 
pole) is 10 in logic ‘O' state while it is20in logic 
‘1‘ state. Sometimes, the fanout capacity of an 
output may be exceeded without the designer 
knowing it. In many occasions, overloading 
can be prevented. It is a common practice to 
form inverters out of nand or nor gates by 
shorting their inputs together. 

However, the same results could be 
obtained by using only one input of the nano 
or nor gate and tying the other inputs to +5V 
(nano) or to 0V (NOR). This reduces unneces- 


♦5V 



sary load of the driving TTL output. 

Noise margin. In many EFY circuits, I have 
seen diodes being wired as and gates as 
shown in Fig. 5. 

This type of arrangement, which is eco¬ 
nomical, may work with CMOS ICs but should 
never be attempted on TTL. The reason for 
this is that the maximum input voltage at a 
TTL input for it to recognise It as ‘logic O' is 
only 0.8V. 

However, by using diodes as nand gates, 
there would be an unavoidable 0.7V drop 
across them. This, In combination with the 
0.4V output voltage of the TTL output would 
raise the voltage at the input to 1.1 volt in 
‘logic O' state. Thus we have a negative noise 
margin of 0.3V! 

Why TTL? Yes, I am asking, why use TTL 
ICs? TTL ICs are greedy and power consum¬ 
ing and require a precise 5V ±5 per cent 
supply. CMOS, on the other hand, could be 
operated off 3V to 15V, their quiescent current 
being a few microamperes. 

In EFY, I am pained to see circuits like 
'heads or tails', 'dice', etc all designed with 
TTL ICs. These circuits could in fact be cheaply 
constructed with CMOS with the advantages 
of lower current consumption and wider 
supply voltage range. 

The only advantage of TTL over CMOS is 
the former's high speed. But in a majority of 
applications, speed isn't the prime concern. 
Moreover, a single chip like the 4017 could 
replace 7490 plus 7442. 

In many foreign magazines, CMOS ICs are 
mostly used in simple circuits that don't 
require high speed. And even when high 
speed is required, LSTTL is used instead of 
standard TTL which is far less greedy than 
TTL and is cheaper too I don't understand 
why EFY should not adopt the same practice. 

R. SHANKAR 
Madras 

Electronic Typewriter* 

This has reference to the April issue of your 
magazine wherein you have brought out spe¬ 
cial supplement on ‘Electronic Typewriters'. 
On screening through the feature a lot many 
deficiencies and discrepancies in the article 
have surfaced to light. We find that our name 
has not figured amongst the manufacturers of 
electronic typewriters although, as on today, 
we are their single largest manufacturer. 

The typewriters manufactured by us are 
sold in various brand names such as ‘Tacker 1 
(by Communication Services (India) Pvt Ltd), 
‘Gestetner' (by Indian Duplicator Co. Ltd), 
and IRS' (by Indian Reprographic Systems 
Limited—a division of Modi Xerox). We are 
also marketing these typewriters in our brand 
name ‘Sun Play-Word'. 

The following parties whom you have men¬ 
tioned as manufacturer are indeed only mar¬ 
keting the product and do not possess any 
manufacturing licence: 

1. Advani-Oerilkon Ltd, 

Ador House, 6K Dubash Marg, 

Bombay. 
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2. Indian Duplicator Co. Ltd, 

6 Bahadur Shah Zafar Marg, 

New Delhi 110002. 

3 Indian Reprographic Systems Ltd, 

1st Floor, Plaza Cinema Bldg. 

Connaught Circus, 

New Delhi 110001. 

4. KaycSe Business Machines Pvt Ltd, 

N-10 Greater Kallash-l, 

New Delhi 110048. 

5- Methodex Systems Pvt Ltd, 

807-8 Meghdoot, 94 Nehru Place, 

New Delhi 110019. 

6 Pertech Computers Ltd, 

22 Mahatma Gandhi Marg, 

Lajpat Nagar IV, 

Ring Road, 

New Delhi 110024. 

7. Roneo Vickers India Ltd, 

N-37 Connaught Place, 

New Delhi 110001. 

8. Supreme Computers Systems, 

12 Okhla Industrial Area, 

Phase II, 

New Delhi 110020. 

9. Trident Electronics, 

2 Chowringhee Mansion, D. Kyd Street, 
Calcutta 700016 

We would appreciate if in future a careful 
indepth study is made before publishing any¬ 
thing in your magazine which has today 
reached the stage of reasonable credibility. 

P.D.S. SAWHNEY 
WBM Systems Pvt Ltd, 
K-36 Connaught Place 
New Delhi 110001 
o We thank you for including our address 
under Prominent Manufacturers of Elec¬ 
tronic Typewriters' in your April issue, but 
were surprised since the specifications and 
features of Logic Systems electronic type¬ 
writers have not been indicated in the special 
feature titled ‘Buying Guide to Electronic 
Typewriters.' 

Logic Systems Pvt Ltd are the only manu¬ 
facturers of trilingual (English, Hindi and 
Marathi) electronic typewriters with unlimited 
memory capacity In addition to this, the 
Logic Systems electronic typewriter has been 
tested and certified by the Electronics 
Regional Test Laboratory and recommended 
by the Department of Official Languages. 
Ministry of Home Affairs, Government of 
India New Delhi to all government sector 
undertakings for the implementation of Hindi 
as official language 

LOGIC SYSTEMS PVT LTD 
D-30 Defence Colony 
New Delhi 110024 

Recent Trends In Amateur Radio 

Several dramatic changes have taken place in 
the ham scene in the last couple of years, 
which have alieady given and are likely to give 
a further quantum boost to amateur radio 
activities. 

First of all. impo-ts of amateur radio equip¬ 
ment (up to Rs 10,000) were placed on OGL. 
This enabled a few hundred amateurs, 
starved for equipment, to get the latest rigs 
and come on the air. Most of the imports have 
been from Japan—Yaesu and loom. 

.The second dramatic action was the waiv¬ 



ing of Import duty, which enabled some more 
amateurs to go in for imported sophisticated 
rigs at an affordable price. 

And bang came the third stroke of 
concessions—the enhancement of the value 
of imported equipment to Rs 15,000 

Although all these concessions are for one 
year, there is every possibility of their being 
extended indefinitely. 

While many organisations and individuals 
are claiming credit for these miraculous 
changes, there Is no doubt that these would 
have been impossible but for the personal 
interest and enthusiasm of Rajiv Gandhi. 
vu 2 RG. Ana l suspect that his motives go far 
beyond helping a few individual hams. He is 
concerned with the rapid development of 
electronics in India, and taking it to the towns 
and villages all over India. Which is fine for the 
country and a bonanza for hamsl 

That is not the end of the story. Substantial 
funds have been made available by the 
Department of Electronics (DoE) for the 
development of amateur radio (again proba¬ 
bly at the instance of Rajiv, VU 2 RG). Strangely, 
all these funds have so far gone to National 
Institute of Amateur Radio in Hyderabad, a 
very recently formed organisation, without 
the requisite history or experience of service 
to amateurs, and to the total exclusion of long 
established organisations such as farsi and 

RESI 

However in view of protests from some 
organisations which were far more wide¬ 
spread and influential than niar, and who had 
a proven record, the DoE has woken up to the 
need for a close look at the distribution of 
funds 

Not wanting to take a lead in the matter, the 
DoE arranged a thinly veiled conference of 
"all radio amateurs" by an individual B.S. Nar- 
gas, vu 2 BSN. While the modus operandi of the 
DoE can be questioned, there is no doutft that 
a closer liaison between ham organisations 
and the government was desirable. 

The meeting called on April 12 by Mr Nar- 
gas was purportedly a meeting of all India 
radio amateurs by an individual, but the DoE 
was obviously behind it Nothing wrong in 
this, but where was the need to disguise the 
involvement of DoE? We have to work hand in 
glove. The persons present at the meeting 
were some officials and about 85 hams. 

C.P. Joshi, vu 20 Pj, presiding over this meet¬ 
ing, gave an 'extraordinarily long talk 1 on the 
history of amateur radio which was quite 
irrelevant as we know all about our own 
history—probably he thought he was talking 
to a bunch of laymen. No harm done, except 
this left little time for the main business of the 
dayl 

The key proposal came from the chairman: 

"It is decided to form an apex body for coor¬ 
dination and to projec' the image of amateur 
radio and distribute work. Also to give guide¬ 
lines for future working, especially regarding 
emergency communications. We will distrib¬ 
ute work to clubs and societies." 

This proposal was accepted but before this 
could be adopted there were several pleas Dy 
farsi and niar, asking that their organisations 
should be recognised at the apex body While 
farsi gracefully withdrew stating that, since 


their claim was disputed, they would agree on 
a new body for policy matters. 

The members of niar repeatedly insisted on 
niar being recognised as the sole apex body 
and, finally after the decision was taken, S. 
Suri, vuzmy, director of niar, made a forceful 
plea on behalf of niar. Since the stage of con¬ 
sidering an existing organisation had passed, 
Mr Suri's eloquence did not produce concrete 
results. 

The newly formed 'Indian Council for Radio 
Amateurs' (ICRA) consists of . 

Chairman: C.P. Joshi, vu2Cpj 

Rep. of farsi Saad Ali, vu 2 st (or rep. by Pre¬ 
sident, FARSI) 

Rep. of niar 

Rep. of arsi—( if they decided to partici¬ 
pate) 

Rep. of Department of Electronics 

Rep. of wpc (Min of Com.) 

K. Venkatraman, vu2kv 

Sahiruddin, vu2Sdn 

Dr Kajla, vcukaj 

B.S. Nargas, VU2BSN, 

Personally, I was not happy at the represen¬ 
tation given to arsi which is a self-confessed 
failure and has declared its intention of clos¬ 
ing down. They did not even send a rep to the 
meeting, though Delhi-based. 

It was also not understood why non- 
aligned' individual hams got such an over¬ 
whelming representation! They are a small 
fraction of the ham population. On the other 
hand, farsi with its 70 clubs and 1400 hams 
got just one seat. And B.S. Nargas, vu2bsn, 
never heard of in organisational work, is sud¬ 
denly catapulted into a key position. 

It is presumed that icra will confine itself to: 

(a) policy matters, 

(b) liaison with the government, and 

(c) coordination of various clubs and their 
activities. 

It will not supplant any existing organisa¬ 
tion but supplement their activities. Presuma¬ 
bly. the government funds will be chanelled 
through it. 

Unfortunately, the meeting was terminated 
as soon as the Council was appointed. It 
would have been better if the chairman had 
some patience and gone into the constitution, 
functions, modus operandi and funding of 

ICRA. 

Be that as it may, there is no doubt that this 
is a significant and revolutionary step in the 
development of amateur radio, and should 
give a big boost to ham activities. 

SAAD ALI, VU2ST 
Bombay 

Some Appreciations 

The serial Comparative Study of Computer 
Languages' by Mr R. Ramaswamy is very 
informal and nice. I request you to publish 
more of such articles, and some basic pro¬ 
grams of the type carried in the March issue. 

RAJNISH KUMAR 
Shillong 

□ I am a subscriber of EFY since 1982.1 find 
the standard of the magazine is widely 
improving. The article by Mr Y.K. Shah on 
.'CMOS Technology: Catching Up’ in Feb.'86 
issue was verv informative and lucid. 

R. AYYAPPAN 
Gudalur 
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Manufacturers - Electronics 

This is what a tiny defective part in your 
product can do to your buyers. 



OQOQSnow offers the hybrid micro-circuit solution. 

There is no need for you to search foreign markets for your hybrids. WIE manufacturers in 
India, custom built, high-tech hybrid micro-circuits in technical collaboration with New 
Market Microsystems, U.K. Guaranteed functional performance with circuit secrecy is 
assured. 

Western India Enterprises’ ultra modern manufacturing plant at Shirwal, near Pune is 
equipped with: 


• Computer Aided Design System with Micro Photoplotter. 

• Screen making facility. 

• Active Laser Trimmer. 

• Semi-conductor Wafer Dicer. 

• Automatic Chip and Wire bonders. 

• Reflow/Vapour phase soldering. 

• Encapsulation Resin/Ceramic/Metal packaging. 

• Automatic Test Equipment. 

• Complete line of QC/QA equipment. 

For details please contact: 


unite 


WESTERN INDIA ENTERPRISES LTD. 

fluriiniili ■ DMalan. 

Shashi Chambers, Pune Sstara Road. PUNE-411 037 

Phone : (0212) 30370, 447434 Telex : 0145-221 WIE IN, 0145-406 WEST IN. 
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for high quality, 
fine line resolution, 
screen printing. 



An essential prerequisite for high quality printing and 
durability of the stencil is the proper stretching of the 
gauze. The stretching clamps have been designed keeping 
in mind various factors that govern the preparation of 
screens for the printing of etch resist, solder mask, letter¬ 
ing and legend printing, and, various other applications in 
the screen printing industry. 


Special Features 

e Castaluminium upper and lower jaws engineered 
to precision 

e Rubber lined jaws for fabric safety 
e High accuracy pressure guage supplied as 
standard feature with every system, 
e Valves and pressure cylinders designed keeping 
in mind substantial safety margins 



Individual jaw complete 
with quick action 
clamp and pressure 
cylinder. A single 
system can comprise 
of as many clamps as 
desired. 


Pressure guage 
with distributor and 
pressure lines. 
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Head office 

Sterling Centre, 

16/2, Dr. Anni Besant Road, 
Bombay 400 018. 

Tel. 4938585 
Telex: 011-73724 


Branch Office 

69, MiMers Road. 
Benson Town 
Bangalore S60 046. 
Tel: 564389. 

Telex No. 0849-641 






IN INDIA.... 

Approvals for VCR 
production 

The Secretariat of Industrial Approvals 
(SIA) has finally accepted 12 applica¬ 
tions out of 60 requests for manufactur¬ 
ing VCRs. SIA is evaluating these 
applications in consultation with the 
Department of Electronics (DoE) to 
accord clearances. 

The major foreign collaborators in the 
race for VCR technology are the Japa¬ 
nese companies including Sharp, Akai, 
National and Sanyo. DoE has also 
decided to consider the Philips proposal 
seeking the manufacture of colour TV 
sets, VCRs and microwave ovens. 

DoE had issued norms for filing appli¬ 
cations. One of the major requirements 
was that the applicant should give an 
assurance to mdigenise the manufac¬ 
ture of VCRs within four years. It was 
also required that the applicant should 
specify the timeframe for manufacturing 
VCRs with CKD/SKD imports. DoE had 
clarified that preference would be given 
to the collaborations which laid maxi¬ 
mum stress on mdigenisation and 
quicker technology transfer. 

The demand for VCRs is estimated to 
be around 500,000 per annum by the end 
of the Seventh Plan period. Every 
selected unit would manufacture 50,000 
units with a provision of further expan¬ 
sion, depending on the market 
conditions. 

Telephone targets 
exceeded 

The Telecommunications Department 
has exceeded the target for additional 
capacity to the local telephone network, 
set at 300,000 for the year 1985-86 by 17 
per cent at 357,000. The utilisation of 
capacity of giving new telephone con¬ 
nections has also achieved a number of 
207,000 against the target of 220,000, 
exceeding by 21 per cent. This takes 
the total number of working connections 
in the country as on March 31,1986, to 
3,165,642 and the total exchange capac¬ 
ity to 3,664,042. 

At present, the telecom services to 
neighbouring countries like Pakistan, 
Nepal, Bhutan, Bangladesh and Sri 
Lanka are provided through reliable 
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broadband media. Adequate provision is 
available for the introduction of fully 
automatic telephone service on dialling 
basis as well as telex facilities. 

Six more trunk automatic exchanges 
have been expanded with a total capac¬ 
ity of 5400 lines in 1985-86. During the 
current financial year, it is proposed to 
commission digital trunk automatic 
exchanges at Agra (2000), Pune (3000), 
Trichy (2000) and Lucknow (1000). 
Twenty-one more telex exchanges have 
been added to the network, adding to the 
capacity of 1580 lines, totalling the 
capacity to 40,674. The number of telex 
connections given during the year is 
4302 and the total telex working connec¬ 
tions stand at 30,515. 

To improve the telecommunication 
services through adoption of modern 
technology, a decision has been taken to 
computerise the directory enquiry ser¬ 
vice (197) and trunk manual exchanges. 
It is proposed to extend these facilities to 
32 important stations in the country. It 
has been decided to carryout feasibility 
studies for extending the mobile radio 
telephone service to Bombay and the 
national capital region. Radio paging 
service, which has been introduced at 
Delhi, will be further extended to ten 
more stations. 

INSAT 1C launch in 87 

INSAT 1C, the third in the series of multi¬ 
purpose domestic satellites, is now likely 
to be launched in April 1987. The satel¬ 
lite is meant to be an on-orbit spare for 
the INSAT IB which is now operating in 
its three segments since the last 32 
months. 

The satellite which was scheduled to 
be launched on-board the US space 
shuttle is now without a launch vehicle 
since the Challenger tragedy which took 
place in January 1986 and subsequently 
the Delta rocket disaster this month. 

However, India may still opt for using 
an unmanned Delta rocket for launching 
the INSAT 1C, despite the accident. 

Eighth effective business 
systems exhibition 

After the overwhelming response to the 
7th Effective Business Systems exhibi¬ 
tion organised in Bombay in March ear¬ 
lier this year, the 8th exhibition has been 
scheduled for October 23-25, a second 
show in the same calendar year. 


This is India's largest trade exhibition 
for manufacturers of data processing 
systems, office and drawing office 
equipment, communication aids and 
business gifts. Over 50 leading compan¬ 
ies regularly participate in the trade 
show which attracts innumerous senior 
level professionals. 

Further details about the exhibition 
can be obtained from Trans Asia Trade 
Fairs & Expositions Pvt Ltd, 1st Floor, 
Jeevan Sahakar, Sir P.M. Road, Bombay 
400001. 

Wescon ’86 

The Wescon '86 trade show, one of the 
prestigious events in the field of elec¬ 
tronics held annually in the USA, is to be 
held from November 18 to 21, later this 
year. The Trade Development Authority 
(TDA) is organising India's participation 
in the show. 

Last year, India’s first ever participa¬ 
tion in the fair generated an enormous 
amount of interest and was an eye 
opener for visitors. A large amount of 
business was also generated by the 
Indian firms at Wescon '85. The produc¬ 
tion range that is displayed at the fair 
includes active, passive and electrome¬ 
chanical components, test and measur¬ 
ing instruments as well as computer and 
accessories including software. 

Further information regarding partici¬ 
pation can be obtained from Mr V.S. 
Mehta, Assistant Merchandising Execu¬ 
tive, TDA, P.O. Box 767, Bank of Baroda 
Building, 16 Sansad Marg, New Delhi 
110001 . 

Contracts for 
telecommunication 

Three technologies relating to elec¬ 
tronic PABX equipment have been 
approved by the government for transfer 
of technology to the private and public 
sectors. These are: (i) Jeumont 
Schneider, France; (ii) GTE, Belgium; 
and.(iii) OKI, Japan. These technologies 
cover the sizes of exchanges from six 
lines to 2000 lines. The government has 
placed purchase order of 20,000 EPABX 
lines on these firms for field trial. 

Though at the time of the agreement 
indigenous technology was not availa¬ 
ble, the Centre tor Development of Tele- 
matics (CDoT) has subsequently 
developed a 128-line EPABX as a by¬ 
product of the main development pro- 
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JTlffFiffeTor devSopTrig a large capacity A conference at New Delhi was held manufacturers have entered into agree- 
electronlc telephone exchange. -The recently to apprise the manufacturers of ment with CDoT for technology transfer 
purchase of technology from abroad different production processes and onPABX.Eachlicenceehastomanufac- 
involves exchanges of capacity from six documents prepared by CDoT. The doc- ture at least 1000 lines annually, the 
lines to 2000 line# as compared to 128 uments covered engineering, produc- licensed capacity of each manufacturer 
lines EPABX developed by CDoT. tion and user aspect. So far 42 being 20,000 lines per annum. 


List of Manufacturers Collaborating with CDoT 


for Production of PABX 

Delhi 

(NELCO) 

Pune Satara Road 

1 Auto Controls (P) Ltd 

Mahakali Road. Chakala 

Pune 

414 New Delhi House 

Andheri (E) 

29. Advanl Oerlikon Limited 

Barakhamba Road 

Bombay 400093 

Milestone 4/15 

New Delhi 110001 

16. Pentex Engg (P) Ltd 

Nagar Road 

2 Capital Radio Co 

Bharat Velvet Mills Compound 

Pune 411014 

Chintamam House 

Sated Poon Sakmaka 

30. The Arvind Mills Ltd 

Daryaganj 

Sir M Vasantji Road 

Railwaypura Post 

New Delhi 110002 

Bombay 400072 

Baroda Road 

3 DCM Data Products 


P.B. No. 56 

Vikrant T ower 

Madras 

Ahmedabad 380025 

4 Rajendra Place 

17. Best & Crompton Engg Ltd 

31 Gujarat Narmada Valley Fertilisers Co. Ltd 

New Delhi 110008 

29 Rajaji Salai 

P.O. Narmada Nagar 

4. Debikey Information Technology 

Madras 600001 

Distt Bharuch 

Debt key House 

18 Indchem Electronics 

Gujarat 

B-46 Soami Nagar 

Sudarshan Gardens 

32. Suvik Electronics 

Outer Ring Road 

Valachery Road 

GIDC Engg Estate 

New Delhi 110017 

Gumdy 

Plot No. 102 

5 Finmac Systems Ltd 

Madras 600032 

Gandhi Nagar 382028 

512 Mansarovar Bldg 

19. W S Insulators of India Limited 

Gujarat 

90 Nehru Place 

Porur 

33. Gujarat Telematics Ltd & Digital 

New Delhi 110019 

Madras 602104 

Innovations (P) Ltd 

b Genesis India (P) Ltd 


C/o Gujarat Communications & 

A-15 Kailash Colony 

Bangalore 

Electronics Ltd 

New Delhi 110048 

20 Bharat Heavy Electricals Limited 

GIDC Makarapura 

7. Hindustan Telecom Ltd 

(Control Equipment Divn) 

Baroda (Gujarat) 

Siddhartha. 96 Nehru Place 

Mysore Road 

34. Digital Innovations (P) Ltd 

New Delhi 110019 

Bangalore 560026 

B.N. Chambers Road 

8 J&K State Indl Dev. Corpn Ltd 

21 Cosmo Communication (P) Ltd 

Vadodara 390005 

1112 Chiranjiv Tower 

Block II, Koramangala 

35 Arler Rreweries 

43 Nehru Place 

Layout 

C/o Chowgule & Co 

New Delhi 110019 

Bangalore 560034 

Marmagoa Harbour 

9 Magnum International Trading Co (P) Ltd 

22 Karnataka State Electronics 

Goa 403803 

48/1 Commercial Centre 

Development Corpn Ltd 

36. Rajasthan State Indl Dev. & Investment 

Malcha Marg 

Race Course Road 

Corpn Ltd 

Chanakyapuri 

Bangalore 560001 

Udyog Bhavan 

New Delhi 110021 

23. United Telecom (P) Ltd 

Tilak Marg 

10. Magna vision Electronics Ltd 

68 Lavelle Road 

Jaipur 

26 Gulmohar Enclave 

Bangalore 560001 

37. Kalindi Rail Nirman Engg Ltd 

New Delhi 110049 


F-56 Kalidass Marg 

11. Wipro Information Technology Ltd 

Others 

Jaipur 302006 

1107 Hemkunt Tower 

24. Indian Telephone Industries Limited 

38. Central Electronics Ltd 

98 Nehru Place 

Palghat 

4 Industrial Area 

New Delhi 110019 

25. Andhra Pradesh Electronics 

Sahibabad 201010 


Development Corpn Ltd 

39. Radiant Electronics 

Bombay 

Parishrama Bhavanam 

623 Shahid Nagar 

12 The Gwalior Rayon Silk Mfg Wvg Co. Ltd 

8th Floor 

Janpath 

808 Dalamal House 

Basheer Bagh 

Bhubaneshwar 751007 

206 Nariman Point 

Hyderabad 500029 

40. Naina Electronics Pvt Ltd 

Bombay 400021 

26. Sujatha Telecom Ltd 

181/6 Industrial Area 

13. Hindustan Brown Boveri Ltd 

16 Srlnath Complex 

Chandigarh 

22-A Shah Indl Estate 

4th Floor 

41. Punjab Communicationa Ltd 

Off Veerdesai Road, Andheri (W) 

58 S.D. Road 

C-32, Phase II 

Bombay 400058 

Secunderabad 

Mohali 

14. Maharashtra Electronics Corpn Limited 

27. Ultramatix Survey 

SAS Nagar 

(MELTRON) 

82/1, Plot-20 Sahkarnagar 

Via Chandigarh 

Raheja Centre, 13th Floor 

Parvati 

42. Assam Electronics Dav. Corpn Ltd 

Nariman Point 

Pune 411009 

Industrial Estate 

Bombay 400021 

28 Wester India Enterprises Ltd 

Bamunimaidan 

15. The National Radio & Electronics Co Ltd 

Shashi Chambers 

Guwahati 21 
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Boost for electronics 
in Rajasthan 

The Rajasthan government recently 
announced several new incentives to 
attract investment in the electronics sec¬ 
tor in the,state. The state government 
has initiated measures to generate 
investment of around Rs 4000 million in 
this sector. The Rajasthan State Indus¬ 
trial Development and Investment Cor¬ 
poration (RIICO) has been assigned the 
key role in attaining this target. 

The incentives allowed to the industry 
include a tax holiday for the duration of 
the Seventh Plan for new electronics 
units which start production during the 
period. Also entrepreneurs setting up 
units during the Seventh Plan will not be 
required to pay any state or central sales 
tax. 

Some concessions will also be availa¬ 
ble to existing electronics industries. 
The rate of sales tax will be cut to only 4 
per cent for them Units expanding 
capacities during the Seventh Plan to the 
tune of 50 per cent ot more will also get a 
tax holiday for five years. 

The new projects are scheduled to 
come up at Vigyan Nagar Industrial 
Area, some 100 km from Delhi along the 
national highway to Jaipur. The 60- 
hectare zone has been reserved for elec¬ 
tronics and high-tech projects. Apart 
from 15 per cent rebate on cost of land, a 
subsidy will also be given on the cost of 
knowhow and feasibility reports. 

Two international 
fairs in India 

The US-based Cahners Exposition 
Group (CEG) and London-based Indus¬ 
trial Trade Fair International Ltd (ITFI) 
have now joined forces in combining two 
international trade fairs in New Delhi. 

ITFI’s Communications India '86 event 
scheduled to be held in Bombay will now 
be combined with CEG's India Comm ’87 
exhibition and held in New Delhi during 
January 28-31, 1987. Also ITFI’s Elec¬ 
tronics India 'B6 has been combined with 
CEG's Internepcon Semiconductor 86. 
This will also be held in New Delhi on 
November 4-7, 1986. 

With the emphasis laid on the elec¬ 
tronics industry by the Indian govern¬ 
ment, several foreign manufacturers and 
suppliers are eager to explore the Indian 
market. India Comm ’87, India’s first' 
international telecom and computer 
exhibition and conference- has been 
prompted by the projections made in 
this field over the next four years. Whi'e 
production of small computers is 
expected to jump from 4760 in 1984-85 


to 38,300 in 1989-90, investments in 
Indian telecom are expected to rise from 
US$221 million to US $ 10,520 million in 
the same period. 

Internepcon Semiconductor 86 which 
will be India's first international PCBand 
semiconductor manufacturing exhibi¬ 
tion and conference is going to feature 
production equipment and components 
for PCB and semiconductor device 
industry. This event has the support of 
the governments of India, the USA and 
the UK 

Both exhibitions are expected to gen¬ 
erate a good amount of business as 
manufacturers and suppliers from at 
least 14 countries are expected to 
participate 

5K .AND ABROAD 

Laser ‘sees’ 
interconnections 

Prefabricated chips of standardised 
design may be modified for specific 
tasks by means of laser beams. By separ¬ 
ating selected connections in the pattern 
of conducting paths, the integrated cir¬ 
cuit becomes an individualised device 
Siemens has developed an electronic 
circuit which guides the laser beam 
rapidly and with high accuracy-an 
essential job for a highly-complex logic 
circuit requiring separation of up to 
10,000 connections of this type. 

This device automatically detects the 
location of a connection point within 30 
ms. The new image-processing circuitry 
can distinguish 266 grey shades of vary¬ 
ing brightness between black and white. 
This range of fine shadings allows the 
laser to see' a connection point with an 
accuracy of 0,3 pm. The electronic cir¬ 
cuit guides the laser beam from one sep¬ 
aration point to another until all 
superfluous connections have been 
severed. The image-processing system 
keeps its eye on the process, making 
sure that any incomplete separations are 
repeated. 

Telecom ’87 

Telecom '87, the fifth in a series of world 
telecommunication exhibitions, will be 
held from October 20 to 2/, 1987 at Gen¬ 
eva's exhibition and conference centre, 
PALEXPO. 

Under the theme ‘Communications 
Age: Network sand Services for a World 
of Nations’, Tplecom '87 will bring 
together over 600 exhibitors from all 
parts of the world and will display the 


state-of-the-art In equipment and tech¬ 
nology. Telecom '87 will also give a 
glimpse of the future in the rapidly evolv¬ 
ing field of telecommunications through 
demonstrations of prototype equipment 
yet to come to the market. Telecom is for 
many manufacturers an occasion to 
unveil new productsand to indicate what 
is on their R&D drawing board. 

World telecom exhibitions are orga¬ 
nised by the International Telecommun¬ 
ication Union (ITU) to keep the members 
of the union informed of the latest 
advances in telecom techniques and in 
publicising the possibilities of applying 
telecom science and technology for the 
benefit of the developing countries. ITU 
world telecommunication exhibitions 
are recognised as the world's largest and 
most universal telecommunication 
exhibitions. 

Public and private sector operators as 
well as manufacturers and suppliers of 
telecommunication equipment of 34 
countries, including India, are already 
participating in Telecom ’87. Associated 
events stated for the Telecom '87 include 
Forum '87. symposiums on the execu¬ 
tive, technical and legal aspects of tele¬ 
com, a book and audiovisual fair, a film 
festival and an international competition 
on the Youth in the electronic age '87'. 

AT&T and SGS join hands 

AT&T and SGS have signed a five-year 
marketing and development agreement 
which covers the marketing and sale of 
linear bipolar and high voltage inte¬ 
grated circuits widely used in telecom¬ 
munications, data processing, and a 
broad range of industrial applications. 

Under the agreement, AT&T’s compo¬ 
nent and electronic systems division and 
SGS will cooperate in defining new pro¬ 
ducts that will be sold through normal 
SGS business channels. Existing and 
newly developed products will bear the 
SGS logo Based on advanced AT&T 
design technology, these devices will be 
manufactured by AT&T and marketed 
worldwide by SGS. A catalogue of pro¬ 
duct offerings—perhaps the first of its 
kind in the industry—will be available to 
customers soon. AT&T will also provide 
design support to customers of SGS. In 
addition, SGS will assemble products 
when that company's advanced package 
designs are used. 

AT&T’s strengths in semiconductor 
technologies, in combination with an 
SGS international sales force, broad 
customer base and extensive product 
family, is expected to give customers 
around the world access to a unique set 
of custom and catalogue devices. 
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MAKE WAVES WITH "SYSTRONICS" OSCILLOSCOPES 

* Light Weight 3 Kg (Approximate} 

• Dual Trace. DC - 5MH* 

• BmV/div to 20V/div in 1. 2, 5 Sequence 
4 300 mS/Div to 0 2 pS/Div Sweep Speed 

* Ideal for Service/lnitallation/ Erection Engineers 


MODEL $20 
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MODEL 520 

• Versatile Si Inexpensive Consider The Plug Ins 
Available 

• 5Y12 Dual Trace, DC - 20 MHz 

• 5PS2 Dual Trace With Triple Power Supply For TTL 
Anri OpJKmp. iCb 

• 5Y4 Four Trace 

• BY7 Low Noise High Sensitivity (20 pV/Div) 
Differential Amplifier 

• 5FC1 Single Channel With 100 MHz Frequency 
Counter 

‘ 5DM1 Single Channel With 3* DMM 

• 5Y22 Differential Amplifier For Power Line 
Engineering Applications 

Choose other models from a wide range. Portable or 
Laboratory. Plug Inb or Stand Alone, Band Width 
5 MHz to 50 MHz, Single. Dual, or Four Trace, 

TV Line, Frame or Mams Trigger, Frequency Counter, 
Digital Multimeter, Power Supply or 
Curve Tracer Option 


505/S, 505/D - Smgle/Dual Trace 5 MHz 
510/D Dual 7 racti, 10 MHz 

515/S. 515/D - Single/Dual Trace 15 MHz 


515/D, 525/D - Dual Trace with Delay Line 
15 MHz/25 MHz 

550/DP - 50 MHz. Portable Dual Trace 

Other Plug In Models - 35 MHz. 50 MHz 


SYSTRONICS 

oyPTnftMpP 89 92, Industrial Area. P O Naroda 
Olumunluo Ahmedabad 382 330 
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BHARAT HEAVY 
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High Power 
Diodes 
& Thyristors 
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Plastic Film Electrically 
Capacitors & Isolated Power 
Carbon/Metal Semiconductor 
Film Resistors Modules 
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Solder wires, 
Sticks > Solvents, 
cleaners & fluxes 
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Magnetisers and 
Magnetising Fixtures 


P.D. Joshi 


A s manufactured, any permanent magnet is an 
inert piece of metal or ceramic (ferrite), until it 
has been magnetised (or energised) by an 
appropriate external magnetic field. Special 
equipment have beon developed to magnetise, demagnetise, 
stabilise and calibrate all types of permanent magnets. 
Though magnetising is the most commonly used term, the 
operation is also described as charging or energising oi 
magnet. 


time duration, to fully saturate the permanent magnets. 
Generally, for fully saturating the magnets, a magnetising 
field of little more than four times the intrinsic coercivity of 
that magnet's material is required. The intrinsic coercivity of 
the different magnet materials is given in their manufactur¬ 
ers' catalogues. The shape and time duration of applied 
magnetic field depends on the magnetising fixture design. 

MAGNETISERS 


In-situ magnetising 

A magnet can be energised either before or after the 
assembly. But it is preferable to first assemble the magnet 
and then magnetise it in the assembly, i.e. in-situ magnetis¬ 
ing. This is done in applications like loudspeakers, magne- 
toes of two-wheelers, DC motors etc. The various technical 
and commercial advantages of in-situ magnetising are: 

1. If the magnet is magnetised first and then assembled, 
there will be five to ten percent loss of flux in ferrite magnets 
and even more in Alnico. This is due to shift in working point 
along the B-H curve. 

2. Magnetised magnets attract all iron-bearing impurities 
during handling and assembly. These impurities may adver¬ 
sely affect the performance of magnetic assembly. 

3. If the magnets are in energised condition, then assem¬ 
bling becomes difficult. 

4. The time and expense incurred in magnetising individ¬ 
ual magnets is more than in-situ magnetising. 

Principles of magnetisation 

For magnetising the magnets as well as magnetic assem¬ 
blies, the following are required: 

—a magnetiser or a power supply, and 

—a suitably designed magnetising fixture. 

The basic purpose of any magnetiser is to supply unidirec¬ 
tional magnetic field of the proper magnitude, shape and 

Mr Joshi is an application engineer in Morris Electronics Ltd. This article 
from him is likely to be of general interest to many but particularly to the 
firms making loudspeakers and magnetoea etc. ' 


There are three methods of energising the magnets: (a) by 
the use of permanent magnets, (b) impulse or capacitor 
discharge magnetisers, and (c) by the use of DC 
electromagnets. 

By the use of permanent magnets 

Permanent magnets are used for magnetising extremely 
small magnets of simple shapes like rods and slabs. These 
permanent-magnet magnetisers consist of a basic magnet. 


V DC POWER sounce 
R1: CHARGING RATE 
CONTROL RESISTOR 
Rl COIL RESISTANCE 
L: MAQNETI3INQ COIL 

s charqe/Discharqe 

CONTROL 
C: ELECTROLYTIC 
CAPACITOR BANK 



Fig. t: General circuit for impulse or capacitor discharge 
magnetisers. 

with high ratio of energy per unit volume and adjustable 
mild steel pole pieces. Thus the air gap can be adjusted to fit 
the magnets being energised. Due to limitations of size and 
shape, these magnetisers are rarely used. 

Impulse or capacitor discharge magnetisers 

Electrolytic capacitors are used to store the energy over a 
period of one to ten seconds. This energy is then rapidly 
discharged in some milliseconds (by a control circuit) into a 
magnetising fixture. The magnetising fixture produces the 
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magnetic field required to energise a magnet. A high-power 
SCR (silicon controlled rectif ier) is used to control charging 
and discharging of capacitors. In large capacity models, an 
output transformer with high-voltage primary and a high- 
current (low-voltage) secondary is used for electrical circuit 
and personnel safety. 

Impulse magnetisers aie rated by their capacity to deliver 
energy in joules (watt-seconds). The time over which the 
energy is delivered is determined by the impedance of fixture 
coil in relation to the output impedance of the magnetiser 
itself. Ideally, for maximum energy transfer, the output 



MAGNET 
TO Ut 
ENERGISED 


Fig. 2: Formation of DC electromagnets. 

impedance of the magnetiser and the input impedance of the 
magnetising fixture coil should match. However, the input 
impedance of the magnetising fixture varies with specific 
fixture. Hence such a condition is difficult to obtain in 
practice. The amplitude of the applied'magnetic field can be 
adjusted by varying the capacitor voltage. 

Impulse magnetisers are widely used for magnetising 
magnetoes of two-wheelers, loudspeakers, small DC motors 
etc. 

DC electromagnets 

I hese are iron-core electromagnets energised by well fil¬ 
tered direct current. 

I hc high inductance of DC electromagnetic magnetisers 
requires a time interval of two to five seconds for the mag¬ 
netic field to reach full magnitude. A substantial time is 
required for the field to collapse. Premature removal of the 
magnetised magnet is not only physically difficult but may 
result in partial demagnetisation. A variac is used to adjust 
the magnetising field strength. 

Comparison of impulse magnetiser and DC 
electromagnetiser 

In a DC electromagnet the time required for build up and 
collapse of the field is high. Hence, the time required for 
energising a magnet is more. This slows down the produc¬ 
tion rate. Impulse magnetisers take less time for 
magnetisation. 

The power lost in heating of coil is more in DC electro¬ 
magnets than in impulse magnetisers. So impulse magnetis¬ 


ers have better power efficiency. 

DC electromagnets are better for energising large size 
magnets. 

DC electromagnets can be used only for energising simple 
shaped bipolar magnets, whereas impulse magnetisers can 
be used for bipolar as well as multipole magnets. 

The efficiency of electromagnets can be improved by con¬ 
trolling the time for which input current is applied. These are 
known as semi-continuous DC electromagnets. 

DC electromagnets need forced air cooling or even water 
cooling. Hence, they are large sized and bulky. 

MAGNETISING FIXTURES 

As mentioned above, the shape and time duration of the 
magnetising field are important factors besides its ampli¬ 
tude. These two arc decided by the magnetising fixture 
design. 

A magnetising fixture essentially consists of a coil or 
winding of insulated copper wire or strip, a yoke of mild steel 
or silicon iron stampings, cooling arrangements (if needed), 
and pole pieces (if needed) for concentrating the magnetic 
field in desired shape. 

Coil 

Coil is the most important part of magnetising fixtures. 
The coil may be of single turn or muititums, depending on 
the amplitude of the magnetising field required. Amplitude 
of the magnetising field is measured in ampere turns/ metre. 

I'he shape, size, winding pattern, resistance and induc¬ 
tance of coil arc the important design criteria. The shape and 
size will depend on the magnet to be energised. The winding 
pattern will depend on numbei and positions of poles on the 
magnet. The resistance and inductance will depend upon the 
wire gauge, number of turns and the core material used. 

Yoke 

A yoke is used to provide path for magnetic flux and to 



Fig. 3: Formation of north and south poles In an electromagnet. 

ELECTRONICS FOR YOU 


22 





avoid effects of stray magnetic fields. Mostly mild steel is 
used for the yoke and silicon iron stampings for the core. 
1 he yoke helps in heat dissipation. 

The direction of current through the winding decides the 
direction of the magnetic field, which in turn determines the 
pole (north or south). 

if a coil is wound around a rod-shaped magnet, and a DC 
current passed through it, the magnetic field produced will 
be shown by dotted lines as in Fig. 3. A north pole will be 
produced at the one end and south at the other. 



(a) 



Fig. 4: Creation of multiple poles in a magnet. 

If a coil is wound as shown in Fig. 4(a) in a zig-zag 
fashion, direction of the current in adjacent turns is opposite 
to each other. Hence the magnet, after magnetisation, will 
have multiple poles, as shown in Fig. 4(b). In all there will be 
six poles on the surface of the slab-shaped magnet. North 
and south poles will be adjacent to each other, and there will 
be three pairs of north and south poles. 

Design considerations of the coil 

The coil should be as near to the magnet as possible, so as 
to get the maximum possible magnetic strength. 

The resistance of the coil should be high enough so as to 
have sufficient time duration of the magnetising field. 

Spurious electrical oscillations may occur in any type of 
magnetiser system, depending on the relationship of the 
magnetiser's output impedance to the magnetising fixture’s 
input impedance. These oscillations produce field direction 
reversals in the magnetising coil, which can partially demag¬ 
netise the magnet. To avoid this some guidelines are given 
below. 

Guidelines for magnetising fixture design 

1. Water cooling is desirable when more than 2-3 parts are 
magnetised in a minute. 

2. Copper tubes can be used for water cooled fixtures. 

3. Maximum possible number of turns with a thick wire 
should be used. 


4. The entire coil can be mounted in epoxy for safety and 
durability. 

5. When pole piecesare used, they should always be placed 
as close as possible to the magnet’s surface. 

6. As far as possible, the magnetiser should be used at the 
lowest possible voltage to achieve magnetic saturation. Vol¬ 
tages higher than necessary can cause unnecessary damage 
and overheating in the fixture. 

Two desirable aspects of magnetisation are: 

1. The less than saturation magnetisation of a magnet is 
not desirable because it is difficult to control with c isis- 
tcncy. If partial magnetisation is essential, then it is better to 
magnetise the magnet up to saturation and then knock it 
down, by demagnetisation, to the desired level. 

2. When oriented (anisotropic) magnets are to be magne¬ 
tised, the magnetising field should be parallel to the inherent 
orientation of the material. 

Conclusion 

The scope of this article has been only to enumerate basic 
principles, and some practical guidelines in selection and 
design of an appropriate magnetisation set-up. Precise rela¬ 
tionships to enable ready design are dif ficult to define due to 
the unique nature of each application. Setting up a good 
magnetising facility is an art by itself and requires 
experience. 
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Know Thy TV 



P.K. Subramanyam 


The questions you always wanted to ask. 
And the answers you never got! 


Television set sizes are advertised as 30 cm, 36 cm, 51 cm etc. 
Do these refer to the width or height of the set? 

I hese mcasuics refer to the diagonal of the screen, i.c. the 
distance from the lower left corner to the upper right corner 
and not to the width or height of the screen, oi'of the cabinet. 

Whs is such a peculiar method adopted for specifying screen 
size? 

I his is due to historical reasons. When picture tubes weic 
oiigmully manufactured, they had a round lace like the 
cathode ray tube in an oscilloscope. Hence the only possible 
specification was diameter. When a rectangular picture is 
presented on this screen, the diameter is equal to the diago¬ 
nal, as shown in Fig. I. This specification has continued 
without change. 

Are the width and height of the TV screen related at all to the 
size in any manner? 

Yes. they are ielated geometrically, i.e. by specifying si/e, the 
width and height are automatically specified as the width 
and height aie m the ratio ol 4:3. I his is also the standard 
‘aspect ratio' of onginul cinema. Cinema has however deve¬ 
loped new formats like vistasision, widescreen and cinema¬ 
scope, and the new aspect ratios have increased up to 2.3:1 
(Fig. 2). This is closer to the natural vision perspective. 

So, if the diagonal of I V screen is 51 cm, then the width 
and irtight will be 40 cm and 30 cm approximately (40- + 30*' = 
5I J jppproximately). Small variations may arise due to the 
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cabinet which may be masking the edges ol the screen. 



Fig. 1 

What about cabinet dimensions? 

I hese are based on aesthetics. At present only one manufac¬ 
turer uses a cabinet with vertical spread. All others are 
offeremg cabinets with horizontal spread, sometimes even 
extra spread with loudspeakers and controls on both sides of 
the screen. In any case, cabinet dimensions have nothing to 
do with the specification of ‘size’. 
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small room (and a small budget!) 



CINEMASCOPE SCRFEN 
1 23 


I ig. 2 

Do other display devices also have the same aspect ratio? 

\ es! \ isual display devices such as computer lei mmals also 
generally use the same ratio, mostly due to manulaeturing 
icasoits. I he same applie, to VCR display momtois and 
television studio momtois. 

What happens when cinemascope films are shown on TV? 
Cinemascope hints are shown quite frequently on IV in 
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Fig. 3 

India. It will be noticed that the top and bottom portions ol 
the screen are blank. 

What is the optimum watching distance? 

I'he best \ iewing location is the one from where the horizon¬ 
tal lines on the I V screen are just not visible. This distance is 
about five times the si/e of the screen, i.e. about two metres 
for the 36cni set and three metres for the 51cm set. It is 
therefore better to have a smaller size IV il you have only a 
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What is the best placement—corner or wall? 

For small rooms corner placement is more convenient, to 
allow enough space in front to be left free. Besides, it is well 
known that loudspeakers in a corner placement give better 
sound quality. 

Unfortunately, 1V manufacturers are forced to use 
smaller diameter loudspeakers of 12 cm to 18 cm whereas 
good radios can boast ol 20 cm to 25 cm speakeis 1 

Is TV watching harmful to the eye? 

Watching any bright object lor long hours is certainly harni- 
Iul. 1 he brightness of the TV screen is generally more than 
that ol a hare tubelight. Hence it is like watching a lubelight! 
Add to it the sudden flickering and fluctuations due to 
commercials! 

Should the room lights be switched off for watching TV? 

No! I he habit ot watching in darkness is derived from 
cinema halls hut need not be copied. One houselight may be 
kept 'on' while watching I V to avoid drastic changes of 
brightness which may affect the eye. I his will mean a tittle 
less contrast in the picture, but it is worth it. 

Is a roof-top antenna necessary at all? 

Generally il has become a regular piaetice to buy antenna 
along with the set. I hree-elcmenl antenna costs only about 
five pci cent of the set's cost and it is taken for granted that 
the expenditure is negligible and hence worthwhile. 

In India, there are only two types ol I V stations the 
HP Is radiating about 10k W energy each and the LPIs 
transmitting only 100W each. 1 he IIP I s (high power trans¬ 
mitters) are provided with toweis ol 150 to 300 metres (150 
Delhi, 300 Bombay) height. As such, within city limits a 
set-top (indoor) antenna or the one supplied with portables 
is sullieient. In suburbs an outdoor antenna may be needed 
to gel better pictures. 

In I,PI (low powei transmitter) towns, because ot low 
power (IGOWj and low height (30 metres), a roof-top 
antenna may prove beneficial. 

When should a booster be fitted? 

Boosters arc useful in I tinge areas, i.e. 15-25 km from LPIs 
and 50-100 km from HP I s. In low signal areas colour is the 
tirst victim. I he cost of a booster is less than live per cent ol 
the cost of a colour set. Hence booster is worthwhile in these 
areas. 

Where should the booster be fitted—at the mast top, in- 
between or near the set? 

Normally at the mast, so that the signal is boosted at the 

27 




source itself. However during rainy season, if the booster 
stops working, there is no way of getting a signal except by 
bringing down the mast and bypassing the booster. There¬ 
fore, as a compromise, the booster can be mounted hall way 
so that it is accessible in such an emergency. 

(As an experiment, the writei has used booster right at the 
set terminals and received good colour pictures of Bangla¬ 
desh and Sri I anka at Cuttack in Orissa.) 


What is meant by the direction of the antenna? 

The common three-element antenna is designed to receive 
TV signals well in one direction only. It consists ol two single 
aluminium rods and one double rod in the centre. I he longer 
single rod is the rellector, the smaller one the director. I he 
central double rod is the actual antenna. These rods are li ved 
on a connecting rod which is fixed to the pole. 


DIPOLE 




APPROX 
a 2 Sm 
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FEEDER 

DIRECTOR 


Rer LECTOR 


IV CENTRE 
■A • 


Fig. 4 

The line (imaginary) from transmitting station should cut 
the director at right angles first, then the antenna, and then 
the reflector. In other words, the direction ABC (i ig. 4) is 
the direction ol the antenna, and this should be looking 
towards the transmitter. 


What is the use of these rods (director and reflector) when 
there is no connection from them to the feeder? 


As there is no connection to these extra rods, the encigv 
received by them from the incoming wave is re-radiated in 
such a way that when picked up by the central element it 
adds to the signal. Hence the gain of the antenna and its 
directional quality are enhanced. 


a break in the wire or at the antenna terminals. 

When both rods are aluminium pipes, what makes one a 
reflector and the other a director? 

Ihe rellector is longer than the central element, usually by 
about live per cent The director is shorter than the dipole by 
about live per cent. Ihe difference in their lengths decides 
whether an element is capacitive or inductive at the con¬ 
cerned Irequency, and this property decides if it has a ‘lead¬ 
ing current' or a ‘lagging current’. More theory is not needed 
for recognising the elements. 

Is the length of dipole related to the frequency or channel? 

Ws. directly! Channel-4 ol Madias, Delhi, Bombay. Cal¬ 
cutta, I ueknowand Snnagai uses a frequency ol 61 MID to 
68 MID. I his is approximately live metres in wavelength. 
Hence the folded dipole is also about 2'/i metres in length, 
which is the longest in India. Ihe other transmitters and 
1 PI s transmit in Band 111. using channels 5 to 12 which have 
a Irequency ol about 180 MH/. So their antenna will be less 
than a metre. 

Due to the small si/e and cost involved, it is possible to 
mount several directors lot the higher channels. But usually 
only one i el lector is used. 

How is it that all antenna elements arc mounted horizon¬ 
tally! ( an they be mounted vertically also? 

In India all I V transmissions are horizontally polarised (i.e. 
electric vector in the horizontal plane) as the transmitting 
antennae are horizontal. Hence the receiving antenna has to 
be horizontal. 

In count ties like the UK, with a large number of transnut- 
teis, 11 and V penalisations arc used in addition to channels 
in older to separate the channels. Horizontal and vertical 
antennae, even on the same house-top, are therefore a com¬ 
mon sight in such advanced countries. In India the geogra¬ 
phical separation between the I V stations itself is so large 
that no further techniques are needed! 

Can i turn the TV antenna upward and get satellite 
programmes? 


Why is the central active element a double rod? 

The central element is basically a ‘dipole’ (double element) 
and its characteristics are similar, it is hence called a folded 
dipole. The normal impedance of a dipole is 72 ohms. By 
folding we get the impedance raised four times, i.e. to about 
300 ohms. This impedance matches the impedance ol the 
twin-wire ribbon feeder of 300 ohms. The ribbon feeders 
impedance also matches the input impedance of the I V set. 

Apart from these, one practical advantage of the folded 
dipole is that the continuity of the feeder could be checked 
from the room itself by applying the feeder terminals to an 
drdinary avometer. If there is no continuity, it means there is 
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No! Satellite programmes of insai are op a much higher 
frequency band (S band, C band in gigahertz range), and are 
very weak. With your normal antenna and TV set it is not 
possible to receive the satellite signals. 


What are the vertical ban, seen at the beginning of a colour 
transmission, required for? 

These are the‘colour bars'. They contain black, white and six 
colour bars, totalling eight bars. With the help of the bars 
and the colour control in your set, you can make sure that all 
the colours are reproduced properly. 

ELECTRONICS FOR VOU 



Which are these colours, and are they in any particular 
order? ' 

The colours are white, yellow, green, magenta, red, blue and 
black. White is the brightest, yellow is the next, while blue 
and black are the last in terms of brightness. In television 
language, these are arranged in their order of ‘luminance’. 

Are there only eight colours possible then? 

No! Television’s primary colours are red blue and green 
Other colours are produced by a combination ol these three 
in various proportions. These are called primary colours. 
When red is absent, with the combination of blue and green 
we get cyan or bluish green. Hence cyan is known as a 
complementary ol red. Similarly, magenta (bluish red) is the 



Fig. 5 

complementary of green. Also yellow (greenish red) is the 
complementary of blue. 

In a TV camera the light from the image is split up into 
three primary colours by colour filters and sent to three 
separate camera tubes. The voltage outputs of these cameras 
are manipulated to obtain the actual colour voltages. These 
voltages modulate three separate beams in the receiver 
which fall on three adjacent coloured phosphor dots. I he 
dots are so close that eye secs the total colour produced and 
not the individual dots. 

By going close to the screen, we can see the separate colour ■ 
dots in older sets and colour stripes in modern sets. 

How are colours arranged in the rainbow? 

The colours in a rainbow are arranged according to their 
frequencies as the colour splitting is done by a frequency 
based phenomenon known as refraction. 

The frequencies of various colours in the rainbow are 
thousands of megahertz and cannot be thought of in televi¬ 
sion. In TV the colour becomes a voltage in the tube, remains 
a voltage throughout and impinges on the phosphor as a 
voltage controlled electron beam. Colour is produced only 
at the screen because of the chemical nature of certain phos¬ 
phors which emit certain colours when an electron beam 


fails on them. Hence colour frequencies, as known in phys¬ 
ics, have nothing to do with this electronic system. 

How do these colour bars appear on black-and-white sets? 

They appear as various shades of grey. White is the brightest 
bar, yellow is next, and so on thus presenting a grey scale 
gradation. I he actual adjustment of contrast and brightness 
are to be clone not with this but with a ten-step grey scale 
included in another test chart. 

Are these colour bars produced by focussing the camera on a 
colour chart? 

No! I hese arc produced electronically. As stated in another 
answei, the colour is produced by certain voltages and these 
voltages can be accurately produced by electronic circuits. 

In fact many TV cameras themselves have colour bar 
generators in their circuitry. Colour bar generators arc also 
available as separate instruments. 
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Characteristics of 
Fixed Satellite Service 

Part II 



Based on an ITU (International Telecommunication Union) report. 
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V arious networks in the FSS are used by more 
than one administration on a common basis to 
satisfy their domestic and/or international com¬ 
munication services. 

A particular example of such a user system is the 1NTEL- 
SAI system. Other examples of common user systems are 
1NTERSPUTNIK, ARABSAT, PALAPA and 
EU I ELSA I . 

INTELSAT provides satellite communication services to 
all nations on a non-discriminatory basis. At the end of 1984, 
the space segment consisted of 15 satellites and the earth 
segment consisted of a total of about 850 earth sation anten¬ 
nae including about 300 international arid nearly 550domes- 
tic antennae in more that 160 countries, territories and 
dependencies. The international service provided more than 
36,000 full-time voice and data circuits and over 49,000 
half-channel hours of television transmissions. Allotments 
amounting to some 40 transponders were leased to 27 
nations for domestic communications. The most recent 
INTELSAT satellites use approximately 500 MHz of spec¬ 
trum for up-links and down-links in both the 6/4 GHz and 
the 14/11 GHz FSS bands. 

Let us take a look at certain special issues which are of 
relevance "to common-user systems. 

Service arc considerations. The choice of orbital locations 
for a common-user system may be more constrained by the 
geographical locations of the various users of the system 
than would be the case for some national systems. The 
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choiceof orbital locations tor a satellite system which must 
have the capability to connect all users in a given region is 
limited by the need to provide visibility at satisfactory angles 
of elevation for earth stations at the edge of the coverage 
area. 

In the Atlantic region for INTELSAT, for example, the 
location of the Primary Path satellite cannot be varied by 
more than 1.5° without reducing the elevation angle of the 
limiting earth stations to less than 5°, i.e. the minimum for 
satisfactory operation in the 6/4 GHz band. In the Indian 
and Pacific Ocean regions, the service arc for the Primary 
Path satellite is only 3° wide. 

Space station coverage considerations. The size of satellite 
antenna beam coverage may also be affected by the geogra¬ 
phic extent of the user administrations. The largest such 
beam would occur in systems providing service on a global 
basis. In such a case, a beam which covers all countries served 
by the common user system, whether global or regional, is 
particularly useful for TV distribution services, in which 
several widely dispersed earth stations which are not located 
in other coverage beams require simultaneous reception of a 
certain telecast. Such beams can also provide connectivity 
for widely distributed, thin-route earth stations throughout 
the service area and the trend is to limit the bandwidth 
required for use in such beams to the minimum. 

Earth station technology and operational characteristics 

The most important earth station technologies in vogue 
are those associated with antenna characteristics and trans¬ 
mitter/receiver techniques. These factors affect the satellite 
network characteristics, and some of them have much to do 
with the efficiency Of utilisation of the geostationary satellite 
orbit/spectrum. 

Antenna characteristics. The most relevant earth station 
element, amongst those mentioned above, is the antenna 
sub-system. Two important performance parameters of an 
earth station antenna—side-lobe and polarisation -have a 
direct effect on orbit utilisation. 

The most important space station tech¬ 
nologies are those associated with 
antenna characteristics and trans¬ 
ponder components. These factors 
affect the satellite network character¬ 
istics and also contribute to the effi¬ 
ciency of utilisation of the geostationary- 
sateliite orbit/spectrum. _ 

The antennae used in most earth stations are of the axi- 
symmetric Cassegrain type. For this type of antenna, the 
effect of blockage and diffraction due to the sub-reflector 
and its supports results in increased side-lobe levels. Never¬ 
theless, many antennae now in use have improved side-lobe 
performance, particularly those with D/A greater than 
130. There are also new small asymmetric type antennae that 
are being installed with better side-lobe performance. 


depends on the polariser characteristics and the surface 
accuracy of the main and sub-reflectors, the former being the 
major contributor. A typical value of polarisation discrimi¬ 
nation required for current earth station antennae is 30 dB 
(axial ratio of approximately 0.5 dB for circular polarisa¬ 
tion) and earth station antennae with polarisation discrimi¬ 
nation of more than 30 dB are currently feasible. On the 
other hand, improvement in polarisation discrimination 
beyond a certain threshold (approximately 30 dB), while 
feasible, does not result in a significant increase in capacity. 
Ihis is the case, for example, of small-sized earth stations 
with low traffic requirements, that usually have reduced 
polarisation-isolation performance. 

High power amplifiers (HPAs). Klystrons and travelling 
wave tubes (TWTs) are used at present for earth station 
H P As. Though the signal bandwidths of klystrons are about 
40 MHz to 80 MHz, a band of 500 MHz can be covered by 
tuning the cavity in the 6,14 or 30 GHz bands. Regarding the 
maximum saturated output power, klystrons of J4kW in the 
6 GHz band, 3 kW in the 14 GHz band and 500 W in the 30 
GHz band have been developed. TWTs have signal band 
widths of 500 MHz in the 6,14 and 30 GHz frequency bands 
respectively and do not require tuning. Regarding the maxi¬ 
mum saturated output power, TWTs of 14 k W in th|6 GHz 
band, 3 kW in the 14 GHz band and 700 W in the §0 GHz 
band have been developed. 

To reduce the level of intermodulation products produced 
in the HPA for multi-carrier operation, a lineariser of the 
pre-distortion type has been developed and used in some 
earth stations. By using such a lineariser, the level of inter¬ 
modulation products will be reduced by more than 10 dB in 
the range of output back-off equal to or larger than about 6 
dB. 

Receiver techniques 

Use of a receiver chain with a low system noise tempera¬ 
ture at an earth station is an essential requirement in a 
satellite communication system. The receiving system noise 
temperature is mostly determined by the noise contribution 
of the antenna and the first stage amplifier. At present, 
parametric amplifiers either cooled by gaseous helium or 
thermoelectric devices or at ambient temperature are.in use. 
Low noise amplifiers (LNAs) using gallium arsenide field 
effect transistors (FET) have been developed. 

Space station technology 

The most important space station technologies are those 
associated with antenna characteristics and transponder 
components. These factors affect the satellite network char¬ 
acteristics and also contribute to the efficiency of utilisation 
of the geostationary-satellite orbit/spectrum. In particular, 
satellite antenna technology provides the major technique 
for increased frequency reuse from a single orbit location, 
whether on the same satellite or on different satellites. 

Antenna technology. While spot beam antennae provide for 
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more trequencyreuse of a given bandwidth, this is limited by 
the need for coverage and by the separation of the covered 
areas. Shaped beam technology offers some possibilities to 
enhance the application of spot beam technology for a wide 
variety of requirements. 

Shaped beam antennae offer the potential for improved 
side-lobe control, particularly where the coverage-area itself 
is rather large thus improving the possibility of frequency 
reuse between coverage areas close to each other. However, 
it should be noted that discrimination beyond-the-edge-of 
coverage is function of satellite antenna dimensions. Launch 
vehicle constraints may be a factor here. Some present 
launch vehicles can accept a solid antenna with dimensions 
of up to 3.8 metres approximately. 

The orbital positions of existing satellites may have to 
change to accommodate new satellite systems. To cope with 
this situation, space station antennae would have to be 
designed to take this fact into account. The direction of the 
radiation patterns would probably have to be changeable by 
control from the ground. In some cases, it may be desirable 
to re-shape beams in service in order to allow for a large 
change of location. However, the cost and operational 
impact of introducing such capabilities has not been suffi¬ 
ciently studied. 

Transponder components. Since the introduction of com¬ 
munication satellites, there has been continuous improve¬ 
ment in the EIRP. The higher E1RP levels translate into 
higher down-link C/N (carrier/noise) and correspondingly 
increased channel capacity, for a given size of earth station. 
A domestic satellite concentrates its radiated power onto a 
single country, and generally achieves a higher EIRP than an 
international system with global or large area coverage, fot 
the same size TWTA. In addition, these higher EIRP levels 
result from the use of higher power amplifiers in the 
satellites. 

Solidstate devices such as FETs are generally less efficient 
than TWTs as power amplifiers but provide better linearity 
than TWTs. Thus, higher capacity may be achievable for 
multiple access systems because of better carrier-to- 
intermodulation ratios. 

Multiple access and modulation techniques 

Multiple access and modulation techniques are interre- 
iated. These techniques affect the bandwidth efficiency of 
systems. 

Multiple access is the technique which enables respective 
transmission links of a large number of earth stations to be 
interconnected through the same satellite. This technique is 
essential to exploit the unique geometric properties of 
wide-area visibility and multiple connectively which are the 
features of satellite communication systems. 

Multiple access techniques can be classified into preas¬ 
signed multiple access system and demand assigned multiple 
access system in respect of circuit utilisation, in the former 
system, the channels required among earth stations are 


assigned permanently. In the latter system, the channels are 
assigned to the stations only on occasion of demand and 
satellite channels are therefore shared amongst users in time. 

Moreover, multiple access techniques can be classified 
into frequency division multiple access system (FDMA), 
time division multiple access system (TDMA) and code 
division multiple access system (CDMA). 

In FDMA, the usual practice is pre-assigned multiple 
access, therefore carrier frequencies are assigned exclusively 
to each earth station and multiple carriers of different fre¬ 
quencies share a common satellite repeater. Such a multiple 


The orbital positions of existing satel¬ 
lites may have to change to accommo¬ 
date new satellite systems. To cope 
with this situation, space station anten¬ 
nae would have to be designed to take 
this fact into account. 


carrier operation always results in less capacity being availa¬ 
ble as compared to the single access mode due to the power 
back-off which is required to reduce the level of intermodu¬ 
lation products. The base modulation techniques associated 
with FDMA can be either single sideband AM, frequency 
modulation or various digital modulations such as 2-PSK. or 
4-PSK. 

In TDMA, a carrier of the same frequency is shared by 
multiple stations on the basis of non-overlapping (in time) 
burst transmissions through a satellite repeater. From the 
viewpoint of traffic, a TDMA system has greater flexibility 
than an FDMA system. 

The CDMA system is one where signals occupy the same 
location in both the frequency domain and the time domain, 
but can be distinguished from others by proper signal pro¬ 
cessing. Spread spectrum multiple access (SSMA) is one 
example of a CDMA. The SSMA makes use of a determinis¬ 
tic noise-like signal structure to spread the narrow band 
iniormation over a relatively wide band of frequencies. The 
spectrum spreading is achieved by modulating each signal by 
a unique code, so that demodulation of a wanted signal can 
be done by means of correlation detection in which signals 
having different codes will not be correlated. 

Modulation techniques. From the viewpoint of the effi¬ 
cient utilisation of the geostationary-satellite orbit/spec¬ 
trum, it is desirable to adopt bandwidth efficient 
modulation methods. The modulation methods which are 
widely used in current satellite communication systems are 
frequency modulation (FM) and phase shift keying (PSK). 
Recent developments include the use of the singleside band- 
amplitude modulation (SSB-AM)in conjunction with com¬ 
pandors. The SSB-AM provides a high-densitv analogue 
modulation alternative to digital systems. The development 
of highly stable, solidstate linear amplifiers for satellite 
transponders has given boost to this technique. 
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PSK modulation uses digital signals which requires ana- 
logue-io-digital conversion for voice. The resulting digital 
signal is processed and coded usually into 64k bit/s per 
channel. The PSK can be accomplished using any number of 
phase pairs to distinuguish the binary state. Theoretically, 
4-PSK requires the same power, but half the bandwidth per 
bit, as compared to 2-PSK for a given link performance. 
Higher order (greater than 4-phase) PSK systems are more 
susceptible to noise and, therefore, need more power than 
either 2- or 4-phase systems to achieve the same standard of 
performance. Although a decrease in the number of phases 
permits closer satellite spacing, the utilisation of the GSO 
tends to be optimised wh- .he number of phases is in the 
range of 4 to 8 and the orbit utilisation efficiency tends to 
decrease as either a higher or a lower number of phases are 
utilised. 

Other digital modulation techniques, amplitude-shift key¬ 
ing (ASK), frequency-shift keying (FSK) and composite 
modulation techniques involving both amplitude and phase- 
shift keying have been studied. Of these techniques, ASK 
and hybrid techniques involving ASK are not appropriate to 
TDM A because the transponder non-linearities and.power- 
efficiency effects usually constrain the modulation format to 
have a constant envelope. In the case of FDMA, the use of 
ASK and hybrid techniques involving ASK is also restricted 
because of its greater sensitivity to co-channel interference. 

Recently, new modulation techniques used in RF domain 
such as minimal shift keying (MSK) and tamed frequency 
modulation (TFM), in which the envelopes of modulated 
carriers arc constant.have been studied. Since these modula¬ 
tion techniques are desirable for future systems, further 
studies arc required. Also of importance are baseband and 
channel modulation techniques. In digital systems, it is pos¬ 
sible to use 32k bit/s modulation and work on i6k bit/s 
appears promising. It is also possible to gain another factor 
of two to three in capacity using digital speech interpolation 
(DS1) in conjunction with any of the above modulation 
techniques. 

Another common technique in use in satellite communica¬ 
tion systems is single-channcl-per-carrier (SCPC) on 
selected transponders for use with low-capacity earth sta¬ 
tions. Typically PCM (digital) or companded FM (analogue) 
equipment is used to modulate a single voice transmission, 
but delta modulation 2-PSK as 4-PSK units are also in 
service. SCPC type carriers are also in operation for medium 
speed data (56k bit/s) and audio distribution. 

In satellite video transmissions, FM with frame-rate 
energy dispersal is typical. The baseband may include multi¬ 
ple audio/data sub-carriers. Techniques are underdevelop¬ 
ment for dual television signal transmission through 
interframe interleaving of independent video signals. Such 
techniques will allow a single satellite transponder to sup¬ 
port two independent television transmissions with a quality 
comparable to today's single television transmission per 
transponder. 
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Some trends in system characteristics 

Several other factors will have a significant impact on the 
changes that can be expected in the future of FSScharacter¬ 
istics affecting orbital utilisation. 

Traffic growth. FSS system characteristics arc probably 
most affected by the growth in traffic volume carried over 
the system, the changing pattern of this traffic, and the 
introduction of new services. Initial loading may consist of a 
relatively few high-density links between major traffic cen¬ 
tres. In time, additional links may be established to lower 
density traffic centres and thin-route serviced provided to 
remote locations. Moreover, demand for scfvices may be 
greatly stimulated by the availability of high-quality com¬ 
munication facilities at a given location. 

Once earth stations are installed to provide basic services 
to a community, it is also relatively easy and economical to 
expand the range of services provided. Such additional ser¬ 
vices might include video and audio programme distribution 
and data services. 

It is often more economical fora country to initially lease 
capacity in an existing, larger capacity satellite. Eventually, 
traffic may grow to the point where a dedicated satellite is 
economically justified. Where several nearby countries 



have been leasing capacity on a global satellite system, such a 
dedicated satellite system might initially take the form of a 
regional system, rather than individual national systems, to 
reduce space segment costs. It is expected that each system 
will have its own unique pattern of development over time. 

Integrated services digital networks. With the rapid 
growth in international and national digital services, satellite 
systems are expected to play an increasingly important role. 
The CCIR is developing a recommendation which discusses 
the necessary satellite performance characteristics to meet 
the CCTTT, integrated services digital hetwork (ISDN) 
objectives. Satellite systems which are expected to provide 
channels for an ISDN should take these performance objec¬ 
tives into account. 
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Modulation type and transmission parameters. Changing 
traffic volumes and patterns, as well as the introduction of 
new services and types of earth stations, can be expected to 
affect the types of modulation and carrier transmission 
parameters associated -with the FSS system. These changes 
may result in transmissions having greater or lesser suscepti¬ 
bility to interference and greater or lesser potential to cause 
interference, l or example, as traffic grows on high-traffic 
density links, it is usually more economical to increase the 
RF carrier capacity by use of more bandwidth efficient 
modulation techniques than to allocate additional trans¬ 
ponders. In addition, SCPC-FDMA transponder configu¬ 
rations are common as lower density, thin-route Ideations 
are added to the FSS network. However, low capacity 



FDMA systems are also under development where several 
such systems may access a transponder in an FDMA mode. 

Trend to limited coverage and beam shaping. Spot beams 
on space stations in the FSS increase satellite G/ l and F.IRP 
and permit frequency reuse. The use of narrow antenna 
beams that concentrate gain over the coverage area helps to 
reduce the earth segment costs and increase satellite 
capacity. 

Such spot beams are becoming almost universal for 
national coverage FSS systems. When coupled with fast 
roll-off characteristics of side-lobes, a substantial increase in 
orbit utilisation can be achieved. This is because the orbital 
separation between narrow-beam satellites serving non- 
overlapping coverage areas can be reduced due to the satel¬ 
lite antenna discrimination. With sufficiently distant 
coverage areas and/ or fast enough roll-off characteristics, 
such satellites could be located at the same nominal orbit 
locations; the risk of collision is remote. 
j'Jhe use of spot beams covering different portions of a 
satfti&te's service area can also lead to greater orbit utilisa¬ 


tion. The spatial isolation between narrow beams permits 
frequency reuse at the orbital location. In addition, advances 
in satellite antenna design technology permit shaping of the 
satellite antenna beam. Such shaping may be used to adapt 
the contours of the antenna beams to better fit the required 
coverage areas. 

Increase in E1RP and sensitivity. There is a distinct trend 
towards increased satellite E1RP and decreased space 
station and earth station receiver noise temperatures. This 
trend tends to encourage increased transponder capacity 
and lower cost earth stations. Also, the trend towards higher 
EIRPsatellitesmayalsobe used to improve orbit utilisation 
by permitting an increase for all FSS systems in the portion 
of the noise budget allocated to interference from other 
satellite systems. 

Trend towards bandwidth limited and interference limited 
operation. In many systems, one satellite may be required to 
serve an increasing number of earth stations. The ability of a 
single satellite to satisfy such growing requirements may be 
limited by the bandwidth availabje in the satellite. In the case 
of satellites using multiple spot beams for frequency reuse, 
available capacity may also be limited by interference levels 
between the various spot beams. 

Expansion bands. While little use has been made of the 
new bands in the 6/4 and 14/11 GHz ranges, it can be 
expected that they will be of increasing value in the future as 
requirements continue to increase. The propagation condi¬ 
tions which will be experienced in the new bands in the 6 and 
4 GHz region result in the same transmission environment as 
the conventional 6 and 4 GHz bands. This will allow new 
systems using these bands to employ designs for both space¬ 
craft and earth stations essentially identical to current 
systems. 

Systems using the new bands around 14/11 GHz will be 
essentially identical to those currently in use in the conven¬ 
tional bands at 14/11 GHz. The additional 500 MHz that is 
available for both up- and down-links can provide the same 
capacities as achieved by current systems since the transmis¬ 
sion environment is the same. No significant cost impact is 
expected for new systems. 

Higher frequency bands. FSS systems will increasingly 
use the higher frequency bands for a number of reasons. 
First, the addition of higher frequency bands to an FSS 
system may be more economically and technically attractive 
than more intensive frequency reuse techniques. Inaddition, 
increasing orbital congestion in the lower frequency bands 
will also lead to the use of the higher bands. In particular, the 
greater antenna directivities available at the higher frequen¬ 
cies will permit smaller satellite spacings and thus a greater 
number of satellites to be accommodated. Consideration of 
terrestrial interference may also lead to an increasing use of 
higher frequency bands, especially if terrestrial systems are 
not highly developed in the higher bands. Finally, the higher 
frequency bands tend to have higher bandwidths, e.g. 3500 
MHz of bandwidth is available between 17 and 3! GHz. 

□ 


36 


ELECTRONICS FOR YOU 



ATTENTION PRODUCT DESIGNERS .... 

.... more solutions to your packagings problems. 



Several new products and accessory 
items have been added to the existing 
range. With these the packaging options 
available to product designers 
increase greatly. Now your products 
can hold their own against the best 
anywhere in the world. 


e Plug-In Modules 
e Carrying Handles 
e Ball-Bearing Slides 
• PCB Retainer/Extractor 
e 19" Mini Reck 
e 19" Super Reck 


- For use m Card Frames & Instrument C ases 

- Pressure die Cast. For loads upto ID kgs. 

• Aluminium. For loads upto 70 kgs, 

- Foi high insert ion/ext faction force 

- For table-top usa, SO kge load oa p aa h y 

- Top of tha Hne. Oust proof. 


OiHMPBI K) 


For more information please contact: 

prescott wacitto soamtiwcfsawicEs 

Post Box 9495, 

Phone 632 0397. 


T5&OSSBI 
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Behind the Portable 
Power Sources 

Part II 

A.V. Jacob 


ermetically sealed lead-acid batteries are 
unquestionably superior in applications like 
portable TV sets, video-audio cassette 
recorders and professional cameras. At a mod¬ 
erate current level, their size specification is much better 
than the dry cell versions. These can be easily and repeatedly 
recharged to a specific full charge level. Another added 
advantage is their ability to retain charge for long quiescent 


TABLE V 

Typical Operating Conditions of Commonly Used Instruments 


Device 

Inter¬ 

nal 

resist¬ 

ance 

(ohms) 

Usage 

hrs/ 

day 

Vol¬ 

ume/ 

Power 

Den¬ 

sity 

Cutoff 

Volt- 

age 

Service Life 
wrt NICd 
(hours) 
first second 

Pacemakers 

2000 

24 

7»l0-< 

0.9 



Watches 

1800 

24 

8-10-2 

0.8 

- 

- 

Hearing aids 

.too 

12 

5 

0.9 

275 

250 

Mini receivers 

75 

4 

. 0.5 

0.9 

66 

60 

Medium receivers 

39 

4 

8 

0.9 

42 

28 

Tape recorders 

10 

1 

3 

1.0 

4.5 

3.9 

Cassette players 

6.8 

1 

20 

1 0 

3.5 

29 

Calculator LEDs 

15 

0.5 

6 

0.9 

14 

12 

Calculator LEDs 







Programmable 

5.6 

1 

20 

1.0 

2.5 

1.8 

Portable lighting 

5 

5 min 

25 

1.0 

4.4 

3.8 

Toys 

39 

1 

40 

1.0 

3.2 

2.9 

Portable TVs 

3.3 

2 

60 

1.0 

1.8 

1.2 

Movie cameras 

2.8 

1 

65 

1.0 

0.7 

0.5 


periods without any over-charging problems. They can 
remain in an overcharged state for weeks together without 
changing their basic features. 

Though the process of charging is usually simple and 
straightforward, in the case of lead-acid cells it is advisable 
to follow some guidelines to ensure a long life. For a fully 
discharged lead-acid ceil, it is ideal to charge it atO.lC up to 
60 per cent of its voltage and then increase to 0.25C till it 
reaches 120 per cent of its voltage level. Further, the charg¬ 
ing rate is reduced to below 0.01 C until the voltage reaches 
the maximum possible level. For a 12-volt pack, the first 
phase of charging ends at around 10 volts, the second phase 
around 14 volts, with the final phase converging at 16.S 
volts. 

Self-regulating chargers ate extremely useful in lead-acid 
batteries especially where prolonged voltage or charge levels 
of the cells may not be possible. One of the popular circuits 
used is as shown in Fig. 8. As soon as the system is activated, 
SCR SI will jump into a state of conduction thus commenc¬ 
ing the process of charging with an appreciably high current. 
The battery combination can either be of three ceils giving 6 
volts or six cells giving 12 volts. Diode Dl conducts for each 
half of the input voltage, supplying more charge current to 
the batteries. As the potential increases, the diode combina¬ 
tion D2 conducts, instantly putting off SCR SI. This action 
will be repeated whenever the battery voltage falls below the 
threshold value. The rest of the time, there is an effective 
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Fig. 8: Lead-acid battery charger. 

trickle charging effect by which the cells can always be ready 
for use. 

Multifunction devices 

Devices nowadays are loaded with a host of functions and 
incredible versatility. It is axiomatic that more the functions 
of the device, more exasperating is the circuit and its power¬ 
ing methods. Portable light-weight devices often warrant 
regulated or unregulated negative power supplies along with 
the usual positive supplies. Extra batteries will naturally 
increase the weight. 

One of the basic approaches to derive negative supply 
from the existing positive supply is demonstrated in Fig. 9. It 
makes use of an oscillator of a convenient duty cycle and 
frequency. Its output is rectified and filtered, and if neces¬ 
sary regulated to a convenient voltage level. A certain 
amount of loss is expected in th'is manoeuvre. The circuit 
shown in Fig. 9 uses 50 per cent duty cycle at a frequency of 
around 7kHz. This can provide a negative supply up to 10 
mA without much change in the output voltage. 


+ VtN 



Fig. 9: DC-DC negative converter. 

A more economical solution to the problem of powering 
op-amps from a low voltage/capacity battery is the use of 
DC-DC converters. As a rule, op-amps consume small 
amounts of current. If the current drain from any power 
supply is very low and if the time constant of the filter 
network is sufficiently large, only a small ripple will be 
present in the output of the supply. A complete bipolar 
supply regulated at both ends and derived from a small 


battery of very low capacity and size is shown in Fig. 10. The 
approach here is similar to that of the circuit in Fig. 9, with a 
combination of positive supply. The timer is made to oscil¬ 
late at around 10 kHz with a duty cycle of about 75 percent. 
The transistor is switched at this rate, producing negative as 
well as positive pulses at the secondary of the transformer 
and the collector of the transistor. These are rectified, fil¬ 
tered and then regulated. The suonly shows a very high 
stability at low currents. 



Fig. 10: DC-DC dual converter. 

Fourier analysis of the waveform generated by converters 
reveals the presence of significantly high-order harmonic 
components. These harmonics can be troublesome to the 
high-gain op-amps used in critical stages as well as a source 
of radio-frequency interference to AM or FM tuners. A 
convenient switching rate has to be selected in such a way 
that the harmonics will not directly interfere with the normal 
operation of the device and can be notch-filtered if they arise 
to a menacing level at any stage of the supply. 

Batteries for portable photographic devices 

The electrical or electronic support to the realm of photo¬ 
graphy started sometime in 1844 with the advent of arc lamp 
projection microscope by Foucoult. Fox-Talbot wizardry in 
spark photography reported in 1851, appraised the benefi¬ 
cial applications of electricity in photography. By 1893, 
electrical ignition of flash powder helped expanding under- 
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water photography. The electronic flash designed by Edger- 
ton and Laporte in the 1920s marked all the possible vistas in 
photography. Through the miracles of silicon technology, a 
complete camera of the size of an index linger loaded with 
complex lens combinations, view finders, light meters, bat¬ 
teries and flash guns are now available. The circuit for a 
typical light intensity meter in a camera is shown in Fig. 11. 

Photo season, photosensitive switches, colour, tempera¬ 
ture and flash meters, electronic shutters, focussing devices, 
remote control devices and related integrated photometric 
devices need reliable power sources. A good part of commer¬ 
cial electronic products and range of batteries are solely 
meant for use with the portable photographic devices. As 
Table VI indicates, almost all professional and semi- 


TABLE VI 

PmcHmI Camara S amort and Their Powar Sources 


■mad 


Sanaor 

Power Source 


Nikon 

FE 

Silicon diode 

Silver oxide 

1.5-2 

Olympus 

OM-2N 

Si diode*Cd 
sulphide 

Silver oxide 

1.5*2 

Minolta 

XG9 

Cadmium 

sulphide 

Silver oxide 

1.5*2 

Pen ux 

ME tup 

Gallium diode 

Sliver oxide 

1.5*2 

Canon 

Al 

Si diode 

Silver oxide 

ti volts 

Fujica 

AX-5 

Si diode 

Silver oxide 

6 volts 

Koaiea 

FS-1 

GaAaP 

A'lkalme 

1 5*4 


maganese 


professional cameras rely on the silver oxide sources. They 
compute favourably with mercury cells in many respects 
exoept that the cell voltage it 1.5 volts. They have a very good 
shelf life and a capacity of SO to 7S0 mAH. Application of 
integrated meter circuits along with silicon or gallium photo¬ 
diodes are primarily aimed at the reduction of power con¬ 
sumption along with heightened accuracy in every 
measurement and subsequent operations. 

Solar poorer sources 

To date, |he ultimate source of energy, the sun. is used effec¬ 
tively Only in satellites. Mammoth solar cell arrays in space 
provide the necessary energy for the satellites for several 
years. However, the use of solar power replacing conven¬ 
tional chemical energy in terrestrial instruments is dispro¬ 
portionately small. The major drawback with most solar 
cells is that the potential they provide is limited to around 0.5 
volt. This means that eight to ten cells are required to operate 
a simple radio. The standard size cell (53mm * 6.3mm) may 
be able to supply around 4 mA. Moreover, a majority of the 
cells have a structure of silicon diodes with conversion effi¬ 
ciency of 8 to 15 per cent. 

Some solar panels manufactured presently can deliver a 
power of 10W at a solar irradiation level of IkW m- 2 into a 
loud msittunoe of 20 ohms. But the enormous size and 
variability of its capacity prevents its widespread applica¬ 
tion. Ft K* solar cell has a safe operating area limit (SOAL) 
which is another disadvantage. The present trend is to 


employ solar panels along with a storage battery pack like 
NiCds, so that the working equipment can draw power 
during over-cast days and night, when the arrays receive 
little or no energy. The solar sources charge the storage 
batteries whenever the solar cells are irradiated. Presently, 
calculators and wrist watches make abundant use of this 
technique. 

Basically, solar cell can be considered as an extended form 
of silicon p-n junction diode. The junction barrier potential 
Vj is around 0.7 volts just as in the silicon diode (Fig. 12). 
The contacts share this potential as V1 and V2 if no light falls 



Fig. 12: Construction of t solar cell. 

on the junction. Typically, VI is around 0.5 volt. The rest 
will be developed across the n-region as V2. An ideal voltme¬ 
ter connected across the contacts can measure only zero 
potential in the absence of irradiation. If the junction is 
exposed to radiation, electron-hole pairs are generated due 
to the field of Vj, making them move across the junction. 
Consequently, Vj falls in proportion to the intensity of irra¬ 
diation. Now VI rises to the maximum, say, 0.6 volts and V2 
cancels with Vj. The p-contact potential VI will provide the 
positive terminal for the external load. 

In low-voltage, high-current applications, the cells are 
arranged in parallel to each other to counteract the source 
resistance. Alternatively, a series combination is preferred 
for a low-current, high-voltage application. Usually a trade¬ 
off is adopted between the series and parallel combination of 
cells to make them suitable for real-life situations. 

In order to utilise the maximum available power output of 
solar cells, they are carefully selected and matched with 
respect to the open circuit voltage, short-circuit current and 
the maximum power point. The cells which are connected in 
series and parallel have the same current and voltage respec¬ 
tively at the maximum power output (Fig. 13). The power 



Fig. 13: Series and parallel combination! of tolar ceils. 

obtained from the cell is the'product of the current through 
the solar cell and its terminal voltage. 

Tire SB-250 series of solar cells from Stotron Ltd, UK., has 
a convenient dimension of 15cm * 8.5cm * 0.5cm which is 
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TABLE VII 

Comparison of Zinc-Carbon and Nickel-Cadmium Performance 


Load Current at 
1.45 volts 
mA 

Discharge period 
per day, hours 

Zinc-Carbon 

1.1 1.0 

Nickel-Cadmium 

Hours to reach a terminal voltage of 

0.9 0.0 1.1 1.0 0.9 

0J 

300 

0,5 

12 

17 

20 

21 

8 

10 

12 

15 

300 

2 

5 

8 

13 

15 

4.6 

7.6 

12 

14.6 

100 

2 

40 

55 

60 

65 

20 

26 

31 

36 

25 

2 

230 

240 

245 

250 

234 

246 

251 

267 

25 

4 

240 

255 

275 

290 

230 

258 

273 

289 

100 

4 

30 

38 

45 

55 

30 

38 

44 

50 

25 

12 

150 

190 

210 

250 

175 

211 

238 

270 


Note: 

1. Ambient temperature 28°C. 

2. Numbers are aggregates, tested with products from two different manufacturers. 

3. Purely resistive load. 


suitable for calculators and other hand-held instruments. 
These can be arranged in series or parallel to charges set of 
NiCd batteries in a portable unit or to drive the load directly. 
For example, SB-2508A gives 8 volts at 95 m A and an open 
circuit potential of I! volts, while SB-250-2 gives 2 volts at 
500 mA and an open circuit potential of 2.5 volts. These are 
comparatively light (150 grams), with an energy density of 
600 Wm- : , on a sunny day in tropical areas. 

National Semiconductors has introduced mini-packs of 
hermetically-sealed solar cells of TO-18 and TO-5 outline. 
These have a good stability, high efficiency and excellent 
short-circuit current linearity over a wide range of illumina¬ 
tion. 1 hese are presently used for both power generation and 
light sensing applications, especially at low light levels, 
mainly due to their fast response time which is around 8 ^s. 
The operating temperature range is about -60°C to + I25 U C. 
Alt these devices can be irradiated using a lens combination 
for excellent power generation. 

The typical voltage that most solar cells generate in sun¬ 
light is 0.45 volt. However, in practical cases the number of 
solar cells required for an application is obtained by n = Vo/0.4. 
The circuit given in Fig. 14 uses two SB-250-08A cells in 
series but can be replaced by 40 solar cells in series, the latter 



Fig. 14: Solar cell charger. 

being rather difficult to obtain. The current capacity of solar 
cells is determined by the load current, the length of time the 
cells are exposed to light, the duration of usage and the 
amount of rest time between the usage. Depending on the 
brightness of the sunlight, the cells can deliver 16 or more 
volts, while the minimum charge potential for a NiCd is 


around 1.35 volts. While designing the solar charger, the 
effects of cloudy or hazy days must be compensated for. 
Since diodes D1 and 1)2 arc of equal type, the entire PD 
from the solar cells is developed across the zener diode. The 
output of the battery is then fixed using a three-terminal 
regulator. 

Portable solar power sources are mainly used in calcula¬ 
tors, wrist watches, mini radios, light meters and toys. Spe¬ 
cially designed integrated circuits like ZN415 (liom Ferranti 
Semiconductors, U K) can operate lrorn 1.5 volts consuming 

220 



Fig. IS: Typical solar cell radio. 

a maximum power of 120 mW. An 8-pin D1L 1C, ZN415 
consists of an RF tuner and a two-stage amplifier covering a 
frequency range of 150 kHz to 3 MHz which is enough for 
medium- and long-wave reception. A simple solar-powered 
receiver using ZN4I5 is shown in Fig. 15. This receiver 
delivers about 1.5 mW at 1 volt into a load of 64 ohms. 

Alternate sources 

Alltrends indicate that leading manufacturers are consid¬ 
ering the possibilities of alternate portable power sources 
like thermoelectric and atomic batteries. In thermoelectric 
cells, the principle of thermocouples is employed but the 
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metal poles are replaced by n and p type semiconductors. 
Heat energy can be applied to the junctions by mini-burners 
made out of gas or petrol or both. It may then resemble a 
cigarette lighter with piezoelectric sparkers concealed in a 
suitable enclosure. The idea looks elegant hut its practicality 
still remains to be seen. 

Frenetic attempts have been made to convert radioactive 
energy directly into electrical energy in a capsule lorm, but 
only a bleak note has surfaced so far. Atomic batteries are 
supposed to have an outline similar to that ol thermoelectric 
batteries, where thermal energy is produced by the decay oi 
radioactive isotopes like Strontium-90. So far, Strontium- 
90 is the only contender in this field mainly due to the fact 
that its half-life is around 28 years. At present, such devices 
are used in unattended installations like clandestine trans¬ 
mitters and transponders in desolate high-altitude regions. 
Its availability for common use is not expected in the imme¬ 
diate future. 

The alarm over the growing poisoning due to mercury and 
lithium batteries has been increasing for some lime now. There 
is also evidence that the poisoning is real, that it is growing, 
and that it may reach an alarming proportion if nothing is 
done to alleviate it. Yet, the available experimental evidence 
on chronic human health eflects due to mercury cell sources 
is limited and inconclusive. At present, one can neither 
unambigously demonstrate the existence of effects nor dis¬ 
prove their existence. 

Lithium presents formidable safety hazards because of its 
high activity level. To top it all, lithium chloride is readily 
soluble in many organic compounds which human beings 
tend to use. In extremely low concentration, the same 
lithium is not only considered harmless but inevitable for 
many reactions. Lithium cells are olten packaged as minia¬ 
ture button cells so that it is hard to recover from the waste 
dumps for reprocessing or safe deposition. However, sub¬ 
stantial research efforts are now under way on this issue, and 
a solution should emerge soon. □ 
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KEONICS 
BREAKS 
THE TIME 
BARRIER 

Instant communication 
with the press 
of a button. 


Karnataka State Electronics 
Development Corporation has 
surmounted the often experienced 
time barrier in today’s 
communications-dependent world. 

The break-through was achieved 
with the introduction of ultra-modern 
VHF two-way communications 
equipment, manufactured in 
collaboration with MARCONI, UK 

The unique features of KEONICS 
communications equipment facilitate 
instant communication: 


KEONICS ever-increasing range of 
products include PAX Intercom 
Systems, Close Circuit Televisbns. 
Colour B&W Televisions, 
Telephone Instruments and 
Computers. 

Promotion of |Oint ventures and 
assistance to entrepreneurs are 
amongst KEONICS electronic 
promotion activities. They include 
marketing assistance, raw-material 
procurement, project planning and 
proiect implementation 


* Duplex operation 

* Talk through mode 



rare™ 

Committed Electronic 
Leadership 


PRODUCT RANGE 

* Duplex VHF Base Station 

* 50 W VHF Power Amplifier 

* Remote Control Unit 

* Selective Calling Unit 

* Man-pack VHF set 

* Walkie Talkie set 

* Mobile set 


Forest guard using KEONICS 
Man-pack VHF unit. 


Karnataka State Electronics Development Corp. 

Communication Systems Division, 

1st Stage, Peenya Industrial Estate BANGALORE 560 058. 
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Fail-safe PCBs for vital 
electronic equipment 



From Shiltron, naturally? 

Shiltron. A name to reckon with in PCB manufacture. 


Manufactured to stringent international standards, 

Shiltron PCBs arc highly accurate and reliable. And 
they come to you at highly competitive prices; backed 
by prompt delivery schedules. Shiltron PCBs arc 
approved by L.C.S.O. (Ministry of Defence) 
as per JSS 52301 

Shiltron Facilities 

• Highly sophisticated imported machinery. 

• Highly skilled professional work-force. 

• In-house artwork/design facility. 

• Most modem quality control equipment. 

Come. Switch over to the best in PCBs. Switch over to 
Shiltron. 

Shiltron Electronics & Engineering Pvt Li 

Office: 37/10, Cunningham Road, Bangalore 560 052. 

Gram: S1IILTEK Phone: 24522/72196. Telex: 0845-363 SALG IN 

Factory: B-166, Industrial Estate, Peenya Ilnd Stage, Bangalore 560 058, Phone: 384297 

Get Shiltron and you've got the best! 
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Computer production 
and imports 

The number of microcomputers 
and other small computers 
reported to have been manufac¬ 
tured and sold in India during the 
period [980-86 are: 


Year 

Quantity 

1980 

365 

1981 

751 

1982 

1198 

1983 

1279 

1984 

6385 

1985 

7185 

The government has given clear¬ 
ances for the import of computer 
systems either in whole or in parts 
worth Rs 2495.8 million in foreign 
exchange during 1983-85, as per the 
following details: 

Year 

Value [in Rs million J 

1983 

182.7 

1984 

803.1 

1985 

1510.0 

The foreign exchange outlay for 
imports of parts during the period 
1980-85 was about Rs 1210 million. 
The year-wise details are as 

follows:- 


Year 

Value [in Rs million] 

1980 

92 

1981 

108 

1982 

139 

1983 

195 

1984 

212 

1985 

465 


This information was given by 
Mr Shivraj V. Patil, the minister of 
state for Science and Technology, 
and Departments of Atomic 
Energy, Electronics, Ocean Deuel 
opment and Space, in response to a 
couple of questions raised in the 
Lok Sabha byMrAjit Kumar Saha, 
MP, on April 16. 

Foreign collaboration to 
manufacture, computers 

The Indian government has not 
approved any foreign collabora¬ 
tion proposal for manufacture of 
62-megabyte computers although 
two proposals for manufacture of 
computers having word length of 
62 bits and above with foreign col¬ 
laboration have been considered. 

ECIL [Electronics Corporation 
of India-Lid, Hyderabad | proposes 
to manufacture mainframe compu¬ 
ters [word length 60 bits | in collabo¬ 
ration with Control Data lndo-Asia 
Company of USA and manufac¬ 
ture super minicomputers [word 
length 62 bits j in collaboration 
with Norsk Data AS of Norway. In 
both these cases no foreign equity 
participation is envisaged. 

The. programme with Control 
Data covers the manufacture of 
Cyber 180/810 and 830 range of 
systems, and ECIL has proposed to 
manufacture about 350 such sys¬ 
tems over the next five years. 

The proposal with Norsk Data 
covers the manufacture of ND 
530/550/560 and 570 range of sys¬ 
tems, and ECIL has proposed to 
manufacture 250 such systems 
over the next five years. 

This information was given in a 
written reply in Lok Sabha by the 
minister of state for Science and 
Technology, Mr Shivraj V. Patil. 

; Quickest personal 
.. ; ^ conwuter cojte sort 

A British company betieves it has 
developed the world’s fastest 
machine code sort for the IBM per¬ 
sonal-computer, capable of sorting 


1000 items in one second. 

The utility is written in true 8088 
assembler code and is 100per cent 
compatible with the 8088,8086 and 
80286 family of computers, includ¬ 
ing all IBM clones tested so far. 

It permits compiled or interpreta¬ 
tive H ASIC applications to sort large 
files extremely qujckly—effectively 
introducing a sort command to 
BASIC. File input procedures are left 
up to the user, permitting optimum 
performance by the user's applica¬ 
tion software. The constraints are 
the maximum amount of memory 
available or the upper limit of the 
operating system. 

The manufacturer can modify 
the original source code to interface 
into other languages, such as COBOL 
or C, for example. The machine 
code itself is very compact, occupy¬ 
ing less than 500 bytes, and is com¬ 
pletely self-relocating. The original 
source code is available, to software 
houses who wish to integrate the 
utility into their own existing pro¬ 
gram codes. 

Although most sorts suffer 
severe deterioration in perfor¬ 
mance as the amount of data 
increases, this sort is almost linear 
in its response times, and it is said 
to be ideal for sorting large, 
amounts of data. In theory, it could 
sort an entire telephone directory of 
200,000 names in just under five 
minutes using an A T. 

Unlike many sorts which slow 
down when data are already pre¬ 
sorted, this sort is 250 per cent fas¬ 
ter when the arrays are presorted. 

[Contact: PC Utilities, 20 Laxey 
Road, Horfield, Bristol, England 
BS7 OJA.] _ 

Mmo LANs for the office 

The possibility of linking different 
systems and terminal devices for 
text, graphics and data processing 
to centralised communications and 
storage systems on a flexible basis 
is attracting increasing attention 
in the field of office communica¬ 
tions. Two new LAN [local area 
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network! components developed by 
Siemens | W. Germany j —an eleetri 
cal Chcapernei [thin Ethernet] and 
an optical CSMA CD network — 
will have an important role to play 
tn this development. 

The new Cheapernet LAN is par 
ticularly suited to the establish¬ 
ment of highly flexible networks to 
connect personal computers and 
workstation systems. With its full 
compatibility and modest price, it is 
the ideal supplement to the stand¬ 
ard Ethernet. The cost of the new 
network is up to one-third less, 
depending on the configuration. 
The transmission medium used is a 
thin coaxial cable | 0.6 cm |. The 
largest segment is 1N5 m long, serv¬ 
ing ■'{() connections. The connection 
range extends to 2.1 km and a total 
of 1021 connections are possible per 
network. 

.1 further innovation in the in- 
house network sector is the optical 
CSMA Cl) network. Compared 
with the copper coaxial cable, the 
graded index fibre offers numerous 
advantages. Due to the physical 
properties of the optical waveguide, 
the optical LAN is formed with a 
star-shaped structure. The termi¬ 
nals are connected to an active 
star-type coupler with 22 connec¬ 
tions via optical transreceivers. 
The star-type couplers are intercon¬ 
nected on up to five levels. The 
maximum extent of the optical net¬ 
work is up to 5 km in the case of a 
single level configuration and up to 
3.5 km in the case of five levels. It 
thus exceeds the. range of electrical 
networks considerably. 

Software import and 
indigeno us development 

In regard to software for computers 
for database management or word- 
processing, or fo' similar packages, 
foreign exchange to the tune of Rs 
173.2 million has been reported to 
be spent during 1980-85. 

Some of the popular brand 
>names of the database manage¬ 
ment software developed indigen¬ 


ously are IMPRESS. SOFT PRO and 
SOFT RASE and those of wordpro- 
cessmg software are SOFT PRO, 
SOFT WORD. WORD LORI) and 
SHAIiDMA LA. 

The software has been marketed 
along with the indigenous systems 
all over the country. The average 
price of the database software on 
microcomputer systems is about Rs 
2000 and that for wordprocessing 
software is about Rs 1200. 

These indigenous piuducts have 
not yet made a breakthrough in the 
overseas market. 

This information was given 
recently by Mr Shiv raj V. Tati l, 
minister of state for Electronics, in 
reply to a question from a member 
of Parliament in the Lok Sabha. 


Qualified manpower for 
computers 

In order to reduce the gap of availa¬ 
bility of technically qualified com¬ 
puter personnel, the Department of 
Electronics has initiated a number 
of programmes jointly with UGC, 
Ministry of Human Resource 
Development and the Directorate 
General of Employment and 
Training. 

But the provision of an educa¬ 
tional base to produce technically 
qualified computer personnel is 
faced with two major constraints, 
namely, [/'J shortage of qualified 
and experienced teachers, and [t'/'J 
long gestation period of training. 

However, at present the esti¬ 
mated number of technically quali¬ 
fied and experienced manpower 
available in this field with a degree 
or diploma is 3000. In addition, 
there are about 2000 persons who 
have learnt computers as part of 
their curriculum in other 
disciplines. 

The Department of Electronics is 
also considering the participation 
of public and private sector organi¬ 
sations in meeting part of the 
requirement, especially at the 
lower level of computer education. 


More British computers 
for US 

GEC Avionics, a British company, 
has won its second otder to provide 
the United States Navy and Air 
Force aircraft with computers to 
give pilots information on speed 
and height. The company has 
secured a £ 38 million contract for 
standard central air data compu¬ 
ters l SCADC\. Last year it won con¬ 
tracts totalling £ 100 million to 
supply head-up displays for fighter 
aircraft made by the US company 
General Dynamics. These units 
enable pilots to operate at low alti¬ 
tudes at night. 

This follows the award last June 
of an order worth over £ 23 million 
for SCADCs and raises the total 
number of units to be supplied to 
the two forces to nearly 3000. 

The computers will be installed 
in about 30 types of aircraft, includ¬ 
ing fighters, early warning and 
electronic counter-measures air¬ 
craft, and the giant Lockheed C-5 
Galaxy transporter. 

Mastering your IBM PC 

Mastering Your IBM PC, a series of 
seminars, is intended for supervi¬ 
sory staff, office managers, admin¬ 
istrators, small business owners 
and users—the people who are 
expected to understand the IBM 
PC’s wide range of capabilities and 
meet the demand to get more work 
done in less time. 

This comprehensive two days’ 
course, which will be run July 4-5 at 
Kuala Lumpur, July 7-8 at Singa¬ 
pore and July 10-11 at Hong Kong 
responds to the needs of today’s 
busy information-using profes¬ 
sional. Practicals, plain language 
lectures and real life examples com¬ 
bine to focus on using the PC to 
enhance business functions and 
systems. Key areas including data 
security, software copyright and 
expansion opportunities will also 
be covered in depth. 
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YOUR DEPENDABLE SOURCE. . . 


Always Better Reliability 
is our company Philosophy. 

We ensure absolute Reliability, 
on quality, performance and 
after sales service. 


RBR 


Television Chassis (B&W) 36cm and 51cm. 


\l\li ' lesigri 'Jtvf'iop ana 'Tkinul jt run 
B&W Tt-|i won .11 iff 

nfiic r.|rctronif rormnot p'Otlucrs 

Wr r.in supply 
p’-steiJ Tri'-vi' ion rrtfisr, 
* lot Bf.W Television sets 

in SKD loon to iritMHli ,y 
manufactur-", of T’-iwiv.ns 

Wt-rflM [J'OjiOi- 

fuli training in pioclur non 
to their kh. iw.ins anU ongim-t-r 


■■mB i -' For further particulars write to 

Electronics Private Limited 

not No *'* •« Dr AS RaoNaoarHyaeratBd S00762 
Phone 8502V 
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f Evert in Insulation r 
Resistance Measurement 


wVjll^e Y°u have heard about our tradi- 

lV ’rV'^F tlon of duality, of course But 

||Bf|lW have you ever wondered why we 
deserve 

Take our Insutesters* They 
have made their reputation for 
being stable, reliable and accu- 
rate. What could the reason be 9 

Is it because we've used solid 
state circuitry, with an indicator 
that is both shock and vibration 
proof, instead of clumsy clutch 
mechanism of conventional tes- 
V ters? Or is it our hand driven 

generator which is smooth. 

■ stable, silent, and long lasting 

■ alternatively battery operated 7 

■ Could it be because of our taut 

1 band suspension movement, that 

m " 1 "" For further details write to: 

THE MOTWANE 

MANUFACTURING COMPANY 

Mm-WANE PVT. LTD , at Gyan Baug. Nasik 
iwot vw rifc Roa[j 422 101 Tet : 61297/ 

61084 Telex: 752-247 MMPL IN Grams MOT- 
WANE or Gyan Ghar, Plot 434 A, 14th Road. 
Khar. Bombay-400 052. Grams: MOTESTEM. 


eliminates friction error totally 7 Or the guard 
terminal that protects your measurements 
from surface leakages? 

What cif t.he extended range from 10O V/ 20 
Mnhms to 1000 V/2000 Mohms? 

Did you even know that our-Insutesters* are 
housed in attractive, light weight cases which 
are iniection-moulded in high impact plastic, so 
that they are easily portable and well able to 
take the rough with the smooth? But if you 
still insist on metal casing, we provide that 
coo. 

Your measurement time being of our concern, 
we've even updated the response to just 3 
seconds* 

Yet if you are the kind who is more impressed 
by actions rather than words, try our 
Insutesters*. It's not too hard to tell tfie 
difference. 

. . Cut here end .. 

■'Please Bend literature end Quotation on vour meuteete-'e 

Name_________ 

Designation... ... . 

Company_ 

Address__ 


Telephone. 


..Telex.. 
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Computer 
Aided Testing 

R. Radhakrishna Warrier 


T ests came into existence when man turned to tool¬ 
making. Ever since they have occupied a place of 
prominence in the process that starts with man’s 
imagination and ends in a practical working tool. 
As t. -• tools grew in complexity and sophistication the tests 
too grew correspondingly so. Finally, man found it conve¬ 
nient to entrust the process of testing to a very powerful tool 
of his--the computer. Thus computer aided testing, or CAT, 
came into vogue. 

Tests began to be automated long before the computer 
appeared on the testing scene. Automatic control of the test 
process dates back to the period immediately following the 
Second World War. Developments in complex weapon sys¬ 
tems, followed by massive advances in the aerospace tech¬ 
nology, created, many new test problems. Conventional 
manual testing was found inadequate to meet the complex¬ 
ity, volume and speed required. The rapidly advancing elec¬ 
tronics technology offered a solution to this problem in the 
form of automatic test equipment, or ATE. 

CAT and ATE 

ATE in its simplest form consisted of equipment that 
were controlled by instructions stored in tapes or punched 
cards. The tests were limited to non-branching, sequential 
operations with no data storage or computing facility. 

The range of ATE was considerably extended when the 
computer was used as the source of instructions. This used to 
be referred'to as computer controlled ATE. The ATE 
became much more powerful when the computer not only 
acted as the central control but also participated in data 
management, computations, measurement analysis and test 

Mr Warner belong! to the Test A Evaluation Division of Vikrara Sarabhai 
Space Centre, 1SRO in Trivandrum. It may interest the readers to know 
that he drew the accompanying illustrations using a computer controlled 
plotter! 


signal synthesis. This came to be known as computer based 
ATE. 

1 hus, in test automation, the computer and the automatic 
test equipment play complementary roles. The term CAT is 
applied when the computer plays a significant role in per¬ 
forming a test. 

Why do we use CAT? 

We use CAT to maximise test performance in the form ol 
any or all of the following: Higher speed, better accuracy, 
increased repeatability, reduced human fatigue, increased 
human creativity, thoroughness and cost elfecliveness. 
Speed, endurance and accuracy are the watchwords of CAI. 

Tests are an essential part of R&D, manufacturing, or 
operation and maintenance. The importance of testing is 
now well recognised and due attention is paid to improve its 
performance. Hence CAT is being introduced not only 
where manual testing is impossible or difficult but in all 
situations where its introduction leads to optimum results. 



Fig. 1: Man found It convenient to entrust complex tests to the 
computer... 

The use of CAT has become widespread because the 
hardware is now widely available at competitive prices. 
Thanks to the advances in electronics technology, an 
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Teasing number ot equipment are incorporating ATE 
capability at decreasing costs. Many equipment now fea¬ 
ture the ability to be easily inrerfaced to a computer through 
standard interlaces. The computer too has become more 
powerful and less costly than before, ft has found popular 
acceptance in the form ol ‘personal’ and ‘desk-top’ compu¬ 
ters. many ol which are powerful enough to be used in CAT 
applications. 


Test functions 

lo unde-island ( A I let us have a close look at the test 
process A test process, be it manual or automatic, essen¬ 
tially consists <>l applying certain stimulii to the unit under 



Tig. 2: t he computer and the ATE play complementary roles in 
test automation. 

test (l)IJI, also referred to as the device under test, l)lj I), 
and obtaining the response ol the IJIIf to these stimulii. A 
test system (i.e. the collection of physical devices that pei- 
fornt the test) would therefore consist of the UUI, the 
devices that apply the stimulii, the devices that measure or 
suitably convert the form of the response, and suitable hard- 


STH HOUR OF 
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log. 3: .Speed endurance and accuracy are the watchwords of 
CAT. 


ware lot appropriately routing the stimulii and response. 

In addition to these, a very important component ol the 
test system is the ‘system controller’ vested with the responsi¬ 
bility of the overall management of the test process. 1 he 
roles of the system controllers in the manual and the CAT 
systems are shown in Fig. 5. The system controller essen¬ 
tially coordinates and implements the various functions 
involved in carrying out the lest. These test functions are 
given below: 

Control. This involves controlling the functions and states 



ACCURACY 
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O. 549B7B5439J 

V dc. ' 


SPEEO l CEAY) 2000 
MEASUREMENTS 
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of the system devices. In other words, it is modifying, as 
required in the test sequence, the mode, operation, configu¬ 
ration or connection ol any of the equipment in the test 
system, including the UU I. 

Data acquisition and management. This is gathering, for¬ 
matting, classifying and recording in a suitable form all the 
necessary information that lead lo the test results. 

Computation and analysis. This refers to the mathemati¬ 
cal operations performed on the raw data to convert them to 
more meaningful pieces of information. 

Sequence and timing. I his involves deciding ‘what next’ 
and ‘when’ of the operations of the test. Decision is the 
essence of this function. 

Implementation of test functions 

In manual test the human is the sysfem controller. Ihe 
human operator interacts with the system through eyes, ears, 
hands etc. With these sensory and mechanical apparatus the 
opciator converts his or her cerebral processes into physical 
implementation of the test functions. In CAI, the computer 
serves as the system controller, assuming the functions pre¬ 
viously performed by the human operator. Let us see how 
the computer implements the test functions. 

l o begin with, the human cerebral processes involved in 
performing a test are replaced by the equivalent but faster 
and more accurate processes inside the central processing 
unit (CPU) of the computer. These processes are nothing but 
the tremendously fast manipulations of digital electronic 
information in the lorm of bits, bytes and words. 



Fig. 4: The unit under ‘test’. 

There is nothing intelligent or smart about a computer, it 
is the programming skill coupled with the speed, accuracy 
and endurance of the computer that makes it appear smart. 
I he computer has to be provided with detailed step-by-step 
instructions on how to carry out the test under ail the 
expected conditions. This is programming or the software 
part of CAT. The computer can be programmed to simulate 
the cerebral processes involved in activities such as decision 
making, control, computation, classification (indexing) etc. 
Control and communication 

In a manual test an operator performs a control function 
by, say, turning the knob of a power supply to set it at a 
desired voltage level; acquires data by connecting a multime- 
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Fig. S: The system controller has the responsibility of the overall 
management of the test. 


ter to different test points and noting the dial indication; 
alters the test set-up configuration by introducing or discon¬ 
necting some equipment. How will the computer imple¬ 
ment these functions which were dependent on the human 
sensory and mechanical capabilities? 

The computer itself obviously cannot turn a knob. By 
itself, it can neither Come to know of what is happening in the 
outside world nor affect any control over these happenings. 
As mentioned earlier, the computer is only a manipulator of 
digital electronic information. Hence the outside informa- 


Fig. 6: The computer is merely ■ tremendously fast manipulator 
of binary digits represented electronically. 

tion has to be presented to it in that form. Similarly, its 
output signals have to be converted to real world events to 
affect computer control. 

This brings to our attention two important requirements 
of CAT. First, the test equipment should be electronically 
controllable. The power supply in our example should be 
settable to the desired voltage levels through appropriate 
electronic command signals. Secondly, equipment such as 
the multimeter should be able to ‘talk’, i.e. communicate 


data information through electronic means. 

These requirements imply that the equipment should 
incorpoiatc suitable hardware to (i) implement electronic 
contiol ol their device lunctions, and (ii) make them capable 
of exchanging control and data information electronically. 
A communication link is now implied together with its 
protocol for the management and interpretation ol the 
exchanged information. The hardware, the communication 
link and the protocol taken together are collectively known 
as the interface. The interface becomes the common thread 
that binds the components of the ( A I system. In such a 
set-up, control or data acquisition reduces to a matter of 
appropriate programming. 

I o avoid a'Babel Tower’ in the A I E field certain interface 
standards have been internationally adopted. A widely used 
interface is the general-purpose interface bus(GFIB), based 
on IEEE 488 interface standards, utilising multiwire bus 
communication for fast and comprehensive information 
exchange. The RS 232 serial interface is another well 
adopted interface for communication over longer distances 
than is possible with GPIB. 

Programmable interconnections 

In our manual example, the multimeter was connected to 
and disconnected from the various test points. The set-up 
was altered by connecting or disconnecting some equip¬ 
ment. In CAT these requirements can be met by using some 
form ol programmable switches. I o automate the scanning 
of test points by the multimelei, we can use programmable 
multiplexers or scanners. I hese consist of a number of input 
channels, any one of which can be connected to a common 
output under program control -as shown highly simplified 
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lig. 7: hi ( A I, llic s\sit mi devices should be able to communi¬ 
cate and should be controllable through electronic means. 



Fig. 8: Data acquisition using a programmable analogue multi¬ 
plexer and a DVM. 

in l ip K. Ini altering the test set-up am) tc-ioiitmg stimulus 
ami response signals, appropriate progiammahle switches 
anti switching netwoiks or switching malt ices can he used 

Data acquisition 

I he computet acquires data and measurement results 
Ihiough the inteilaee cont tolled measuring devices. I )ata are 
sometimes acqlined directly through I t) ports ol the com¬ 
putet, when presented altei sutlah.e processing including 
analogue to digital (A D) conversion In some eases, real 
world tesponses such as temperature, pressure, vibration, 
totalion, etc are presented to measuring devices altei con- 
vetsion to electrical signals using transducers such as ther¬ 
mistors, thermocouples, pressure guages. vibration 
pick-ups, tachometers etc. Software techniques are generally 
adopted to compensate for the non-linearities 01 other 
peeultai Hies ol these transducers. 

In I tg K we came across a method ol analogue data 
acquisition using a l)\ M and a programmable scanner 
Various ‘data acquisition systems" and ‘data loggers' are 
available that pcitoim mans input-output (I 0)and control 
functions besides n ita acquisition. 1 hesearc multiplexing, 
switching. A 1) ami I> \ conversion, pulse and pulse train 
genetation, timer, pulse and ticqucncy counting etc. Fig. 9 
shows a typical data acquisition system. 

CPI 1 functions 

I lie CPI determines the sequence ol the lest operations 
based on the progtam presented to it I he CPU can be 


progiammed to take decisions on alternate courses of action 
based on some icsults ol its operationslconditioqal branch¬ 
ing) or some external events (interrupt). I he operations can 
be timed using internal oi external real-time clocks. 

I lie CPU carries out the mathematical opeialions 
required to perloim the computation and analysis function 
it also pci hunts data ptocessing operations such as format¬ 
ting the data, classifying or indexing them, and managing 
then storage. 1 he data may reside in the volatile memory ol 
the computer oi may be stored mote permanently in discs or 
tapes, as teqlined. 

In manual testing the human opeiator is ftblc to handle 
unloieseen conditions such as errors or malfunctions ol the 
system devices. In CA I, the program has to clearly instruct 
the CPU on handling contingencies and arm iccovciv. 

Data presentation and human interface 

I lie human and the computer inteiaet through the com¬ 
puter ‘terminals'. I he human can input information to the 
computer ihiough the keyboard and similar devices. I he 
computet communicates to the human through printers, 
ploileis. video display units ete. 



Fig. 9: A typical data acquisition system. 

1 he computer may be ptogramined to output the test 
icsults through any of these. 1 he data presentation can take 
the lonn ol printouts, graphical plots, displays, or any com¬ 
bination of these. 

The CAT set-up 

A typical CAT set-up is shown in Fig. 10. The actual 
configuration may be much simpler or more complex, 
depending on the test requirements. Nevertheless, the set-up 
should be capable of performing all the functions we have 
outlined here. 

( oncluding remarks 

1 his article briefly dealt with some fundamental technical 
aspects of CAT. It may be remarked now that a potentially 
large demand exists in India for indigenously made equip¬ 
ment that can be interfaced to the computer. Manufactur¬ 
ing concerns, process industries, R&D organisations all 
need interface controlled equipment. 
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Fig. 10: A typical CAT set-up. 

The present requirement is met through imports. Lquip- 
ment manulacturers in India have not given much attcniion 
till now to incorporate the interlace capability, even in rela¬ 
tively simple pieces ol equipment such us power supplies 01 
DVMs. 


Now that the computet industry in India has cnteied a 
stage ol vigorous activity, we expect that computers would 
be in wide use in the near tuture. It is high time that due 
attention is given to computet based instrumentation. 

Li 
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Stopwatch 
Cum Real- 
Time Clock 
Using 
Sinclair 
Spectrum 



Ashok Baijal 


vei wondered how the uimputci dock is dis¬ 
played on I V before the news broadcast'* Well, 
why not try the progiam written Im the Sinclair 
Speetiuni and see it fot yourself! 

In Sinclair Spectrum, memory locations 23672 to 2.1674 
contain a .1-byte frame counter which is incremented every 
20ms. 1 hi» lucility iias been used here for dealing a stop- 


Program l isting 

in PP1MT >V» ‘HUUHV ! Ml /,J y : "MINIITFfi": Of /.cl: "SHIlNDf*" 

,*u Pi PT 1C, P »J t DFMW 1*V». «» 

i<» Pi m 36, i ue t drmw i*K. «j 

'in PLOT 36. l..*t ; IttJWW l'*4. •> 

PI DT 36• 1«. H : UHHW 

mi Pint : nr<nw n. i z 

7" PLOT 1E.4.K4: DHPW -» 

OO PLOT i‘30, 1T.4: DHOW »i. -.V 

oft pnust «> 

mu POKE _\iE./*. I. : pnKF ."7671. O : f'UKh. .-167.-, r* 
llu Lr P - n 

130 DFF rw TO • INI <t f.^'6 « PEEK ?3674 ♦ * PT.FK LZL72 

» PEEK c'367JJ/5U 

130 DL'f IN M(X. /> - <X*Y+OFt c >i * Y) ) /Z 

1 4n Dtr r n uo >• fm n <fn i<», rw to> 

ISO LET n - b 

160 If INKLY » = “O' THEN GO 10 3U'» 

1 7ft LFT P ■* FN UO 
Ifld IF ft <» P THEN GOTO 170 
19ft I FT W = TNT fi 

.Oo IF TNKFY * - M Z" THtN bOfU »'»0 

(f 1 y LET b » <W - f.m * INT (NS6m>> >/1<> 

f'f’O LET 1: •- Inn iW'fviMU 

P 10 I l-T M r F - • INTTF/f-.IO 

£40 LET H - I NT vt./fcO) 

•.'50 ir H •* 13 THIN III 1 - 1 s i TTT K •* «' l GOTO 3S»t 

uC0 PRINT PT 3,(3: H«" ": AT 9. It.: M; " "t 01 V.Jli f »*’' 

/•7ft IF INKT V * THEN GflTO 3*m 

•280 IF' INKT v t P" THEN bHTO 330 
•iGO fiOTT 1 ‘■v' 

ioft oerr <». '• 

3Lo PAunr tt 
Jfc'o onm i.i 

.lid 1 dPt_.r "Opt-SENT TIME - HfJUKS - " I J 

s4<* INPlU VJfcsFNT Timr Ml NOTE’S *■ "» K 

2'Vt | L* - L -* SO * <K*60*J«3b<»ii> 

36‘. I fc * V =- I NT fL/236) 

37 l • El C. L-c'lf * V 

IH N 1 V-,*56 ♦ INT (V/&96) 

*j« 0 LET Me- INT (V/E-56.1 

Hint POHL £.3674, M: POKE r‘3672, Ns POKE *‘3G/w, D* OOTP t?Ki 


watch and teal-time clock. 

I he memory location at 23672 counts Iron) 0 to 255 and 
nudges the counter at location 23673 by I on receipt of the 
256th pulse. Similarly, the counter at memory location 
23674 is mcieinented alterevcry 65536th(256»256) pulse. As 
you would be aware, the contents of any memory location 
can be seen by ‘t'bLK’ing into it. As such, the expression 
(6SSJ6 * l*ri:K 2X074 -> 2S6 * 1’l.tK 2167) * 1*1 I k ’1672) St) 
gives the number ol seconds since the computer was 
switched on. 

Program lines 10 to 80 draw the clock's outlines on the 
seteen. 

Program line 90 holds the compuierarid wails lor any key 
to be pressed to start the stopwatch. 

Line 100 clears the memory locations 23672 to 23674 in 
the computer and sets the stopwatch to 0-0-0. 

I ine 120 defines the time function! I )and gives the time in 
1, 10th ol a second. 

Program lines 150 to 290 are the most important part of 
the program, as they print out the time every 1/ 10th of a 
second. 

I he stopwatch can be started by depressing any key on the 
keyboard (line 90), and can be stopped by pressing any one 
of the keys Q, Z or A. On stopping, the computer emits a 
beep sound (line 300). 

In order to have the real-time clock function, press key P 
(line 280). The computer then asks for the present time in 
hours, and then in minutes, so that the clock is set. On 
entering the minutes, the real-time clock starts and time is 
displayed on the screen. □ 
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Comparative Study of 
Computer Languages 

Input Output Statements(3) 

Part XII 

R. Ramaswamy 


T he input statements give instructions to get the 
data into the program and the output statements 
give instructions to output the result on paper. 
As in the case of FORTRAN and COBOL wc 
have three methods foi getting the data into the program m 
BASIC. They are: 

1. Entering the data through the console. 

2. Entering the data as a part of the program in the 
program itself. 

3. Entering the data by asking the computer to read a data 
file kept separately. 

We shall study the first two methods in this article and 
consider the third method later when we study about files. 

Input statements in BASIC 

The name of the statement which gives instructions to get 
the data through the console is called the INPUT statement. 
The general form of the INPUT statement is 
INPUT list 

The word 'INPUT is a code word which means that the 
computer is asked to get the data through the console. The 
list contains the variables separated by commas, whose 
values are entered or keyed through the console by the 
operator. Suppose one writps an INPUT statement as 
INPUT A, B, C 

On encountering the INPUT statement, the computer stops 
and puts a ? mark. Then the operator must key in the values 
of the variables one by one, separating each value by a 
comma. After entering three values corresponding to the 


thiec variables in the list, the compulci piocccds to pioccss 
the other statements in the piogiam. C)1 couise. the type and 
the number ol variables in the list and the type and the 
number ol values keyed through the console must match, 
otherwise an error condition will result. 

When the computer simply puts a 7 maik, the opetator 
must know how many values he has to key. So we can give a 
prompt string to the operator to know how many values he 
has to key thiough the console by adding the prompt string 
within quote marks as shown below. 

INPll I -LNII R I HI VAl lit SOt A.B.C,", A, B. C 
When the computer encounters the above INPUI state¬ 
ment, it simply prints the words within the quote marks 
without putting a question mark. Obviously this string is 
meaningful to the operator and so he starts keying the values 
ol the variables A, Band C as displayed in the prompt string. 
I he computer will proceed further only altci getting the 
values ol A, B and C. 

Interactive mode or conversational mode 

Ihe above mode of entering data into the program 
through the console is called the interactive mode or the 
conversational mode. In this mode you can establish a dia¬ 
logue between yourself and the computer. The computer will 
ask for the data by displaying the prompt string on the 
screen. You enter the data by keying on the console. If you 
enter wrongly, the computer gives a message on the screen as 
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“REENTER". The operator then re-enters the data. Thus 
the conversation can continue. Though this conversational 
mode is possible in other languages, it is found that BASIC is 
most suitable. 

Statements for entering data in the program itself 

The statement or the instruction to enter the data in the 
program itself is called the READ-DATA statement. I he 
two key words READ and DA l A go togethei, although 
they do not appear in the same statement or necessarily 
follow each other directly. However, tor every variable listed 
alter the word READ in a statement, theie must tollow a 
statement with the word DAI A at some point in the pro¬ 
gram followed by the constants. 

The computer matches the first READ variable with the 
first DATA constant, the second vaiiable with the second 
DA I A constant and so on. 1 he DA IA statement can be 
placed anywhere in the program as long as it precedes the 
END statement. The following example illustrates the 
READ-DATA statement. 

READ A, B. US 

DA IA 27,6. 789, 0. -KRIS" 

I he variables in the READ list and the constants in the 
DA I A list are separated by commas. The data can be either 
in the intcgci mode or in the leal mode, the only restriction 
being that the numeric data must correspond to the numeric 
variables and the string data must correspond to the string 
variables. We can also write the above READ-DA TA state¬ 
ment as follows: 

Rt AD A, B, (. . D$ 

DA IA 27 6 

DAIA 789. 0 

DAI A "KRIS" 

We observe that the number of DA IA statements need not 
be equal to the number of READ statements, but the 
number ol constants must be equal to the number of varia¬ 
bles appearing in the READ list. If the number of variables 
exceeds the number of constants, the computer will give an 
‘out of data' erior message. If the number of constants 
exceeds the numbei of variables, the surplus constants will 
be ignored. 

Since READ statements generally precede the DATA 
statements, the usual practice is to place the READ state¬ 
ments at the beginning of the program and the DATA 
statements at the end before the END statement, y 

Visualising the data access in the READ-DATA statements 

One can visualise the method of data access by the BASK.' 
compiler in the READ-DATA statement. The BASIC com¬ 
piler organises the contents of all the DATA statements in 
the program into a data block. During program execu¬ 
tion one can visualise a pointer to move down the data block. 
When the computer reads the value of A, the pointer is 


directed to the data 27.6, somewhat as shown below. As soon 
as it reads the first data, the pointer moves down and posi¬ 
tions itself against the next data and so on. 

Data pointer Data 

-* 27.6 "3 Data 

| 789 l Block 

° I 

“KRIS" J 

Sometimes it may be required to read the same set of data 
in another set of Variables, say. E, F, G, H$. In that case the 
pointer can be restored to its original position by making use 
of a statement called the RESTORE statement. 

RESTORE statement. The RESTORE statement 
transfers the pointer, regardless ol where it is, to the first 
value of the data block. Suppose one writes 
READ A, B, C, PS 
DATA 27.6, 789, 0, "KRIS" 

RES I ORE ^ 

REAL) E, E, U, H$ 

As soon as the first R EAD statement isexecutcd, the pointer 
comes down below the last data. At that time it is not 
pointing towards any data. As soon as the computer encoun¬ 
ters the RESTORE statement, the pointer moves up and 
positions itself against the first data. So when the second 
READ statement is encountered, the same set ol four values 
are read into the variables E, F, G, H$. If the RESTORE 
statement is not there, the computer will give an ‘out of data’ 
error message. Any number of RESTORE statements can be 
given. Everytime the computer encounters the RES I ORE 
statement, the pointer is simply returned to the top of the 
data block. 

The READ-DATA statement in BASIC is analogous to 
the DA TA statement in FORTRAN and the VALUE clause 
statement described in the WORKING SI OR AGE SEC¬ 
TION in COBOL. In all these cases, the data is entered in the 
program itself. In BASIC, no formatting is required, i.c. the 
descriptions about the type of data, the length of data, etc arc 
not required as in the case of FOR TRAN or COBOL. 
Output statements for printing the result on paper 

The PRINT statement is used to output numerical or 
string data in the printed form. The general form of the 
PRINT statement is 
PRINT list 

The word PRINT isacode word to tell thccomputerto print 
the values. The list contains the list of variables whose values 
are to be printed. The variables are separated by commas. 
Suppose one writes 
PRINT A, B, C, D 

The values of A, B, C and D are printed in one line according 
to the built-in formal. 

Normally the printer length is 80 columns. This length is 
divided into four zones of 20 columns each. Each value is 
printed starting from the first column of each zone. If the 
values of A, B, C and D are 23.5,45.67.8 and 80 respectively, 
they will be printed somewhat as shown below: 

1st zone 2nd zone 3rd zone 4th zone 

23.5 45 67.8 80 
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You may notice that the first column in each zone is blank. 
I his space is for the sign. If the number is positive the first 
column will be left blank. If the number is negative the sign 
will be printed in the first column. If the list contains more 
than four variables, the items will be printed in the next line. 
So if the data items cannot be accommodated in one line, the 
printer will automatically go to the next line and print the 
data items zone-wise. 

Suppose you want to print the data items closer, you can 
use semicolons as separators between successive variables. 
In the case of numbers one space will be left between two 
data items and in the case of strings no space will be left 
between the data items. Suppose one writes 
PRINT A; B;l; I) 

Then the computer will print the values of A, B, C and D 
continuously, leaving one space between the successive 
values as follows: 

23.5 45 67.8 80 

Suppose the value of A$ is “SANKARA", the value of B$ is 
"SUBRA” and the value of C$ is “MAN1AN”, and il one 
writes 

PRINI AS; BS, < $ 

the computer will print the result as 
SANK Alt ASH BRA MANIAN 

The semicolons between string variables in the PRIN I list 
will concatenate the string data items. 

In case you want to print the result with some descriptive 
items, the descriptive items can be pul within quotes and the 
PRINT statement written as follows- 

PR1N1 “VOLUME Of- 'HE CYLINDER IS”. X 
If the value of X is 4.58, the computer will print as 
VOLUME OF I HE CYLINDER IS 4.58 
In the case of PRIN I statements, which we have consi¬ 
dered so far, the computer prints the result in a predefined 
format. It does not give the programmer sufficient facility to 
place the output data in the required locations. To overcome 
this difficulty, BASIC has another provision called the IAB 
function statement. 

The TAB function 

The general form of the TAB function is 
TAB(X) 

where X can be either a variable or an expression or a 
constant. Of course the variable, the expression and the 
constant must all be numeric. The expression X will be 
evaluated first and its integer value will be taken to position 
the printer before starting any printing operation. Suppose 
one writes 

PRINT TAB(15); X 

The TAB(I5) function causes the value of X to be printed 
from the 15th column onwards. Once the TAB function is 
introduced, the permitted delimiter is the semicolon. 

More than one TAB function can be used in the same 
PRINT statement to position more than one variable in the 
printer line. Suppose one writes 
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PRINT TABOO); “RAJA”; TAB<I4); “GOP A LAN” 

The above statement will generate the output from the 10th 
column onwards as 
RAJAGOPAI.AN 
Now, if one writes 

PRINI IA B( 10). “RAJA”; I AB(I2); “GOPALAN" 

We find that the value of the second TAB is less than the 
current print position and so the print value is shifted to the 
second line with the same T AB setting and the output will 
appear as 

RAJA 

GOPALAN 

It must be noted that everytime TAB function is executed in 
the same statement, the printer position is counted from the 
beginning of that line and not from the position it completed 
the printing of the previous value. 

Print using statement 

Sometimes it may be required to output only specified 
number of characters, either digits or strings in specified 
locations justified whether right or left. T his can be done by 
representing the position of each digit or character by some 
special symbol called the image, l or example, the image 
symbol for numeric digits is # (pronounced as hash). 

Suppose you have a number 234.5679 stoied in the loca¬ 
tion A and you want the computer to print the value rounded 
off to two digits to the right of the decimal point. One gives 
the specification as follows; 

PRINI USING “####.#«"; A 

With the above specification, called the integer image speci¬ 
fication, the value of A is printed only with two digits to the 
right of the decimal point, i.e.. rounded oil to two decimal 
places. T he output will appear as 

234.57 

The remaining digits after the second decimal place are 
simply truncated. Suppose you have tour values to be output 
with different number of digits with different spacings 
between .them, the specifications can be written as 
PRINI using "nmM mn mmh.h «#”; a. b. c\ d 
The hash symbol has got the necessary provision to suppress 
non-significant zeros. 

Considci you have a number 00987.654 located in A, the 
specification for this will be given as 
print using “ mm.ntr \ a 
The computer will print the result as 
987.65 

You can notice that the two zeros in the non-significant 
positions have been suppressed. Again notice that the result 
,in a numeric field is always right justified and this is what we 
‘require for the sake of alignment of the columns. 

The USING statement can also be given as a separate 
assignment statement and used later in any number of 
PRINT statements. For example, one can write 
fors = -mtt.tm mtm mm mmmvt 

PRINT USING FORS; A; B; C; D 

Just as we write the format statement in FORTRAN separ- 
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ately, in BASIC also the format statement can be separately 
written as shown above. The same format statement can be 
used for any number of PRINT statements if required. 

String image specification 

We have said that the positions of numeric digits are 
symbolically represented by the hash sign, f he hash sign is 
called the integer image specification. In a similar way a 
fixed length string data Held ol more than one position is 
specified by a pair of slashes (/) separated by zero or more 
characters. The width of the field is equal to the number of 
characters between the two slashes plus two. Any character 
can be placed between the slashes. These characters will be 
ignored by the computer and it will take them only as 
symbols for printing string data. 

The string will be printed left justified in the given field 
width. If the string is longer than the field width, then it will 
be truncated on the right. II the iield is longer than the string, 
then the string will be printed from the left end of the field, 
leaving blanks on the right end, i.e. we say that the strings 
arc printed left justified in the given field. Suppose we give a 
print statement as follows: 

I OR$ - “/ / • 

WIN I USING FORS. "R. KK1SHNAN" 

The FORS field is 22 characters long, Ihe string data is only 
II characters long. The name R. KRISHNAN will be 
printed in the first 11 positions and the remaining 11 posi¬ 
tions on the right will be left blank. We can use a single 
ampersand symbol (&) to represent strings of different 
length. Suppose one writes as follows: 

FOR$ -- “A" 

WIN ! USING FORS; AS 

In this case the length of the string stored by the variable AS 
can be anything within the permitted length for a string 
constant. The full string will be printed without any trunca¬ 
tion by the above FORS specification. 

Print statement without any list 

l o give vertical spacing, the PRI NT statement without any 
list is used. One dummy PRINT statement will skip to the 
next line. Suppose you want to print two items A and B in 
successive lines, one has to write as follows: 

PRIM A 
PRIM 
PRIM H 

But il you want to skip two lines, you have to give two 
dummy PRIM statements. 

The purpose ol the tonnat statements is to tell the compu¬ 
ter where and how the result should be printed on the paper. 
With some experience one can write many complex printing 
formats by combining different specifications depending 
on the need. In BASIC there is no format statement for 
reading data. Only for printing purposes formats are 
required in BASIC. If no formats are given the result will still 
be printed, but in that case the computer wilt use the built-in 
format for printing purposes. In FORTRAN formats are 


required both for reading and printing the data. In COBOL 
also formats are required both for reading and printing the 
data. 

In BASIC formats can be either included in the print 
statement or given separately. In FORTRAN and COBOL 
formats have to be given by separate statements. In FOR¬ 
TRAN and BASIC the formats statements can be placed 
anywhere in the program. But in COBOL the format state¬ 
ments can be placed only in the DATA DIVISION of the 
program. The way of coding the formats in these languages 
are different. 

Input statements in PL/1 

We have three ways of entering data into a PL/1 program 
same as in the case of FORTRAN, COBOL and BASIC. 
These arc: 

1. Entering the data through the console. 

2. Entering the data in the program itself. 

3. Entering the data in the program by reading a file. 

In this article we will consider the first two methods and 

study Ihe third method later. 

Input statements for entering the data through the console 

1 he general lorm ol the input instruction or the statement 
for entering the data through the console is 
GF.I I ISl(liM) 

Ihe two words GET and I 1ST are key words which have 
special meaning to the computer. The word list inside the 
parentheses contains the list of variables whose values are to 
be entered through the console. I he variables in the list are 
separated by commas. Suppose one writes 
GUI LIS I (A. B. C ) 

The computer on encountering this statement will stop and 
wait until the operator keys in the data values for A, B and C. 
The variables can be cither integers or reals or character 
strings or bit strings. This information must have already 
been given in the declaration statement in the beginning of 
the program. We have already said in the article on coding 
rules for variables, that every variable introduced in a PL/1 
program must be declared as belonging to any one of the 
four categories. The declaration statement itself will be used 
as the format for reading the input data. There is no separate 
format statement required in PL/1. 

The values that are keyed in must conform to the specifi¬ 
cations of the variables declared earlier, otherwise an error 
message will be given by the computer. The GET LIST 
statement in PL/1 is analogous to the READ statement in 
FORTRAN, the INPUT statement in BASIC and the 
ACCEPT statement in COBOL. Though the above state¬ 
ments are intended fordoing the same function of getting the 
data into the program through the console, the way of 
coding the instructions in the different languages are 
different. 

Input statements for entering the data in the program 

In PL/1, the data values for the different variables can be 
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initialised in the declaration statement itself. The data values 
can be either numeric or string. Suppose you want to initia¬ 
lise the values of three variables A, B and C then you write 
down the declaration statement as 

DCI. (A. B, (') FLOAT BINARY STATIC INIT (12.5. 345, 79); 
The word STATIC is a code word which tells the computer 
that the variables having this attribute can have their values 
initialised. INIT is another code word which simply means 
initial values. The actual values of the variables A, B. and (.’ 
are enclosed within parentheses immediately after the code 
words STATIC INIT. The first part of the declaration is the 
same we have seen earlier. 

Suppose one wants to give initial values for.strings, c.g., to 
give values for two variables Ml and M2 as JANUARY and 
FEBRUARY respectively. Then the statement is 

DO.(MI, M2)C.'HAR( 10) VARYING STAI IC INI I (‘JANUARY-. 
FEBRUARY’); 

I he string values must be enclosed within quotes. The other 
key words have the same meaning which we have said earlier. 
I he DCL-STAT1C-1NIT statement in PL/1 is analogous to 
the DATA statement in FORTRAN, the VALUE clause 
statement in COBOL, and the READ-DATA statement in 
BASIC. 

Output statements to print the result on paper 

Just as in BASIC, we have both formatted and unformat¬ 
ted print statements. The general form oi the unformatted 
print statement in PL/1 is as follows; 

PUT L.IS I (A. B, C, D); 

A, B, C and D can be either numeric or string. Of course, 
they must have been declared in the beginning of the pro¬ 
gram, as it is mandatory to declare every variable that is used 
in a PL/1 program. If the variables are numeric, the values 
will be printed in the exponent notation with seven signifi¬ 
cant digits in the mantessa part. If the values of A, B, C and 
D are 1,2,3 and 4 respectively, then the computer will print 
the result as follows: 

I O(KXXK)L+00 2.000000E+00 3.000000E+00 4.000000K+00 

The computer divides the print line into zones, each zone 
having a width of 14 columns. The first value is printed in the 
first 14 columns, the second value is printed in the second 14 
columns and so on. If there are more items, printing will be 
continued in the next line. The programmer has no control 
over the printing positions of the values. The computer is 
said to print the result according to a built-in format. Strings 
also will be output in a similar manner. Suppose you want to 
print the values of A and B in separate lines, you have to 
write as follows: 

PUT SKIP LISTtA): 

PU T L1ST(B); 

The key word SKIP will cause the movement of the print 
head to the next line after printing the value of A. The value 
of B will then be printed in the first zone of the next line. The 
PU I" SKIP statement without any list will cause the move¬ 
ment of the print head to the next line without printing 
anything in that line. This statement is useful for giving 
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vertical spacing between the output values. 

Formats for output data items 

Though no formats are required to read data items, it is 
necessary to have formats for presenting the output in a 
meaningful way. The formatforeach of the output data item 
is given in the output statement itself. The general form of 
the output statement with the format specifications for each 
data item is as follows: « 

PUT EDIT (list) (formal list) 

The code word EDI I tells the computer that the data items 
in the list must be printed as per the format l ist g iven at the 
end of the variable list. We will now introduce the format 
specifications. 

A format. The general form is A(w), where A is a code 
word to tell the computer that the data item is a string and w 
represents the width of the string. If w is omitted, then w is 
assumed to be the length of the output siring. II w is greater 
than the output string length, then blanks are added to the 
right. If w is less than the output string length, the string is 
truncated from the rightmost position. 

F format. I he general form is F(w,d), where F is a code 
word to tell the computer that the data item is numeric, w 
represents the width of the field or the number of digits in the 
field and d is the number of digits to the right ot the decimul 
point, this format is used to output the data item in the 
floating point notation. 

X format. This formal is used to skip columns in a line. 
The general form is X(w), where X is a code word to tell the 
computer that it must move its print head by w columns in 
the same line. 

Suppose you want to output four data items A, B, C and I) 
whose values are ‘KRIS’, 23, 42.1 and 432.1 respectively. 
One can write the formats in the output statement as follows: 

PUT EDIT (A, B. C. D)(A(4), X(2). F<3). X(2),F(4,I). X<2), F(5.l)) 
The printed output will appear as follows: 

KRIS 23 4Z1 432.1 

Now if one wants to print the values of A and B in one line 
and the values of C and D in the third line, one writes the 
statement as follows: 

PUT EDIT (A, B. C, D) (A<4), X(2), F(3), SKIP<2), F(4.l). X(2), 
F(5.l)) 

The word SKIP(2) causes the print head to skip two lines, 
counting being done from the current line. In general, 
SKIP(n) skips n lines and gives n-1 blank lines. 

REMOTE format. The format specifications can also be 
given as a separate statement with a label put before it. Then 
this label is referred to in the format list. The advantage is 
that this labelled format can be used with a number of output 
statements. This type of formatting is referred to as 
REMOTE FORMAT in PL/1. 

We give some label to the format list alone and write: 

LI: FORMATtA(4),X(2),F(3),X(2),F(4,l),X(2),F(5,l)); 

LI is called the label or name of the format statement. The 
name followed by the colon mark enables the computer to 
identify it as the label of the statement. In FORTRAN we 
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give numbets to statements tor reference purposes. In PL I 
we give names coined by alphabets or alphabets and 
numbers. A statement label is coined in the same way as we 
coin the name of a variable I o punt the values ol A. U, ( 
and I) as per the above loimai, we write 

Hi i t l»ll ( li. t . I» (Kil in. 

I he letter R is a code to indicate that the lorntat is a 
R1MOI1 FORMA I and it is given in the s'utement which 
is labelled by the name enclosed within parentheses imme¬ 
diately lollowing the leltei R I he same lormat can be used 
by any number ol output statements il required. 

formats can be given lot punting icals in the seientilic 
notation or the exponent notation. I he geneial lonn is 
I (vv.d), where w delines the Held width and d gives the 
number ol digits to the right ol the decimal point. I he output 
will appear as 

•ii iMdtkltli He 

So the lormat which one must give is HI.Lb). I he total 
Width ol the item is 13. One space is left toi the sign, one Un 
ihe decimal point, one lor the integer pail ol the numbei, sis 
lor the fractional part ol the number and loui tor the expo* 
item coding part. I he l.( 13,6) lormat can output the biggest 
as well as the smallest number that can be output by the 
1*1 I program. I he minimum value ol vv is d+7 II w is less 
than d *7, an ei rqr message will be given. It w isgrcalei than 
d-*/’, the number will be printed right justified in the held 
leaving blanks on the lelt. (1<■ in- contnim-a> 
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VCR to upto 12 TV sets with absolutely no 
reduction in quality of sound and picture. 

TV showrooms, guesthouses, exhibitions and 
apartments can plug in to this system 
today eliminate all that awkward cabling 
and the tangle of antennas, the expense of 
individual VCR/antenna installations. 
See how It features 

e Compatible with colour and black and 
white transmissions 
• Fully solid state 

e Very low noise gives sharp and clear 
picture 

e Variable gain control 

• Glass epoxy circuit board for best results 

• RF plugs for easy operation 

• Multimager 4D for linking up with upto 
S TV sets. Multimager 6D for upto 12 sets. 




OR MAKE THEM PICK UP 
DOORDARSHAN 
PROGRAMMES THROUGH 
A SINGLE ANTENNA! 


^Multimag er 

FROM 

N.G. ELECTRONICS 


NlG 


N.G. ELECTRONICS 

B-249. Okhkj Industrial Area, Phase-1. New Delhi-110 020. Tel: 631625 
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VHFTV 

Booster 



T elevision boosters are generally used to improve 
the reception of signals in fringe areas where the 
strength of signals from far-off stations is weak. 
TV booster antennae are also used by TV DXers 
who wish to receive signals from distant TV stations, situ¬ 
ated within the country or in a neighbouring country. 

With the number of TV transmitters increasing rapidly, it 
becomes possible in some places to receive the off-air trans¬ 
mission programmes from more than one TV station. Some¬ 
times, programmes from another country may also be 
received (e.g. Sri Lankan TV programmes in South India 
and Bangladesh TV in West Bengal). Many TV boosters are 
available in the market with a low gain and high noise. 
Commercially available TV boosters generally provide a 
voltage gain of about 30 dB which may not be sufficient for 
all purposes. 

Why a TV booster? 

TV transmission waves travel in straight lines and do not 
follow the curvature of earth. The strength of the signal 
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Fig. 1: Circuit diagram for the high-gain TV booster. 


PARTS LIST 

Semiconductors; 

Tl, T2, T3 - BF200B high frequency transistor 

D1 — BY L27 rectifier diode 

Resistors [all '/ t watt, ±5% carbon |; 

Rl, R2, R3, 

R8, R12 - 22-kilohm 

R4.R7.RH - 5.6-kilohm 

R6, R9.R13 - 390-ohm 

R6, RIO, R14 — 56-ohm 

R15 — 560-ohm 

Capacitors: 

Cl, C2. C4, C5. 

C7, C9, Cll, Ct2, 

C15 — lkpF ceramic disc 

C3. C6, C8, CIO - 47 pF styroflex 

C13, C14 - 10(jjuF, 16V electrolytic 

Miscellaneous: 

L1-L8 — (see Fig. 1) 

L9-L12 — RFC (radio frequency choke) 

N1-N3 - 230V neon 

SI - SPOT switch 

Xl, X2 — Baiun transformer 

X3 — 12V, 300mA secondary transformer 

— PCB, enclosure, mains cord, 
screws, spacers, hardwares etc. 

decreases rapidly with increase in the distance between the 
transmitter and receiver. More so beyond the specified cov¬ 
erage area of the transmitter. 

The ‘line of sight’ distance between the transmitting tower 
and the receiving antenna is determined by the following 
formula: 

D = 4 (/a * /b) 


where ‘D’ is the distance between the two antennae in kms, ‘a’ 
is the height of the transmitting antenna, and ‘b’ is the height 
of the receiving antenna. 

The area lying within 10 to 15 kms from the transmitting 
antenna is called primary area. Within this region, the trans¬ 
mitted signal is quite strong and can be received without any 
TV signal amplifier (boostei). Beyond the primary area, say, 
between 15 to 40 kms, is the secondary area. Receivers in this 
area do not require a booster, and a suitable high-gain 
antenna should do the job adequately. 

But at distances around 80 kms, called the fringe area, a 
high-gain antenna with a high-gain booster mounted high 
above ground level is required. The signal strength in this 
area is very low and no satisfactory picture can be formed. 
The low signal strength here may be due to low signal 
capture by the antenna, improper sensitivity of the set used. 
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Fig. 2: Gain vs Frequency characteristics for TV booster. 
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Fig. 3: Actual-size PCB layout for TV booster. 

and high signal loss in the antenna connecting cable. 

The feeder cable generally used between the receiving 
antenna and the TV set to complete the communication 
chain extends up to 15 to 25 metres. This is likely to lead to 
deterioration in reception as moisture and dirt reduce the 
ability of the cable to carry signals, and the signals received 
by the antenna are almost lost in transit in the cable. 

Sometimes, noise due to RF interference from auto igni¬ 
tions of vehicles, electrical sparking from nearby motor- 
operated equipment etc are picked up by the TV and these 


ers should be connected in series with the signal line, i.e. the 
antenna cable. The number of preamplifiers cascading in 
series is limited to three or four since use of more preamplifi¬ 
ers creates a large signal-to-noise ratio and destroys the full 
amplification factor of the signal. 

The transistors used as RF preamplifiers should be high- 
frequency, low-noise type. Otherwise they can create prob¬ 
lems during amplification. A balun (BAtancing UNit) 
transformer is used to avoid impedance mismatching 
between the booster and the TV receiver. 



Fig. 4: Components layout for the PCB. 

are found much stronger than the signal received. This may 
produce an unsynchronised picture (loss of vertical and 
horizontal synchronisation) with poor contrast and snow. 

By including a TV booster, the TV signals are amplified 
several times compared with the interference signals picked 
up by the antenna or the cable. 

' Operation principle 

The only solution to amplifying the weak TV signals is by 
the introduction of a number of preamplifiers having the 
same frequency bandwidth as that of the TV signals with a 
very little amount of nblse figure. This set of RF preamplifi- 


One booster amplifier may be connected near the antenna, 
the source of the incoming signals to amplify the same, and 
another with the TV set for further amplification since some 
signal losses are likely to occur in the lead from the antenna. 
So we can say that the TV booster is generally a two-piece 
device—the outdoor unit housed in a weatherproof enclo¬ 
sure is fitted to the antenna mast, and the indoor unit is 
connected to the TV set. 

Both the units contain a number of preamplifiers as menti¬ 
oned earlier, tuned to the TV tower’s transmitting frequency. 
A cable from the antenna (it may be coaxial type or a feeder 
wire) is connected to the preamplifiers (TV booster) to feed 
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^ the received signal to their input. The amplified output 
signal from this booster runs down the mast to be fed to the 
TV set through another cable. The same cable also carries 
the low-voltage supply to the booster amplifier unit fitted to 
the amtenna mast. 

The indoor unit, also called the ‘set-side’ booster, contains 



com i niK i ion 
BAIUN 


Fig. 5: Construction details of the balun transformer, BF200B 
transistor's pin diagram and the power supply circuit. 

a power supply circuit in addition to the set of preamplifiers. 
This low voltage AC supply is carried by the same lead from 
TV set to antenna mast so that there is no need for a separate 
wire. A splitter may also be used with the set-side unit for 
feeding the amplified signal if more than one TV receiver is 
used, but is not necessary otherwise. 

The circuit 

Bll. (Bharat Electronics Ltd) has recently developed a 
suitable circuit for high-gain TV booster amplifier for VHF 
operation using the newly developed BF200B transistor. The 
BF200B has higher gain than the existing BF200 devices. 
The transition frequency of this device is more than 800 
M Hr and the noise figure is about 2.7dBat frequency of 200 
MHz. The circuit comprises three tuned preamplifier stages 
using BF200B, providing an overall gain of more than 40 d B 
in all the lower and upper VHF TV channels (i.e. ch. 2 to ch. 
12 ). 

Generally, circuits employing a number of inductors lor 
broadband amplification tend to oscillate ii proper care is 
not taken while providing the necessary shielding in printed 
circuit layout. Also, home constructors find difficulty in 
alignment. Keeping these points in mind, a three-stage RC 
coupled design (Fig. I) is offered here along with a simple 
power supply. The unit offers a gain of42dBupto 100 MHz 
and about SO dB up to ISO MHz (beyond 100 MHz) as 
shown in the gain vs frequency characteristics curve (Fig. 2). 
It is most suitable for fringe areas and deep fringe TV 
viewers. 

TV signals picked up by the antenna are fed to the base ol 
T1 via Cl to C4 through balun transformer XI and the trap 
circuit comprising LI, L2 and L3. The balun transformer 
converts 300-ohm balanced antenna input to 75-ohm unbal¬ 
anced output. The partly amplified signal from T1 is fed to 
the inputs of T2 and T3 for further amplification. Finally, 
the amplified output appearing at the collector of T3 is 
coupl|| to the other impedance-matching transformer (X2) 
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by CIO. X2 converts the 75-ohm unbalanced output to 300- 
ohm balanced output. A feeder cable may be connected to 
X2 to carry the signal down to power supply as well as to the 
set-side booster unit. 

Construction 

Transistorised preamplifiers carrying very high frequen¬ 
cies are used in the circuit. So a printed circuit board layout 
with proper shielding is required. A suitable PCB layout and 
the component layout are given in Figs 3 and 4 respectively. 
This makes the assembly job easier for an average home 
constructor. The whole booster assembly should be housed 
in a metal enclosure. 

At the time of PCB wiring be careful about the pin config¬ 
uration of the transistors. And after completing the solder¬ 
ing job, clean the greasy area on the copper track of PCB 
with the help of petrol and an old toothbrush. 

Note: Generally only one TV booster is used in the antenna 
mast but here use of two boosters is suggested for better 
results but one can also be used (i.e. in antenna mast). □ 

-Courtesy: BEL NEWS 

Advertising in EFY 
PAYS 

Try it Yourself! 


EXPORT HOUSES 

May Please Contact 

ELECTRONICS FOR YOU , India’s most 
popular electronics magazine, is now on the 
lookout for markets abroad. 

There appears to be a good scope for this 
magazine in some neighbouring. Eastern, 
Western and Arab countries—as indicated 
by the enquiries received from time to time. 

Export Houses having contacts in these 
countries, particularly with distributors of 
books and magazines, are requested to 
write at the earliest to: 


MANAGING DIRECTOR 

EFY Enterprises Pvt Ltd 

605, S1DDHARTHA, 96 NEHRU PLACE 
NEW DELHI 110019. 
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Brainy Buffer. 

Do you press print and u/ait ? 
And wait ? And wait ? 


Your waiting Is over with the Universal Date Butter-It treat your 

computer in seconds white it hand** the printing of your file. 





And the Universal Data Buffer from Vasanth Electronics is smarter 
than the average buffer. For one thing it has two inputs - one serial 
and one parallel, and two outputs - one serial and one parallel. Since 
all the ports are active, it means the Universal Data Buffer can 
interface between serial and parallel device - even at different 
speeds and protocols. All that Is a bonus to its standard function - as 
a 64K buffer. 

The buffer also has operator controls for selecting additlonal.copies, 
and pausing. 

For further details, pleaae contact: ^ 

^ Vasanth Electronics 

ea 4310,3rd Floor, HighpcMnt, IV, 

45, Palace Road,. Bangalore-560 001. 

▼ Phone:27300 


ILLUMINATED 

PUSHBUTTON SWITCHES 

PE 16 SERIES 

Made witt"' hiqh Inchnoioqy ' 


FMturw. 

1. Cut OuMtmmCS circular 

2. Swtoh; Snap auton, Double break 

circular micro twitch 

3. latching or momentary »Kh: uptc 
4NOT4NC Contact! 

4. High current contact rating. 1 up° 

5 Amp« max. 

5. Choice of high bright LED or 
BLpM Bulb for Ughtmg element 

S. 3ehapeeofliaeele:!»x24, 

18x1841*0 

7. Choice of auger 8 ooloure. 

IDEAL FOR: 

Vartoua lenea of contrcl egmgmenle, maaeurtng 
rnetr um enle. Otepl ey eqmgmama,8iaeeoaa8ng 
aqutpmema. olllce maoNnae. comgutara end 
their petfgharale. 


A f-: A MOUNT 
. I T H: Ni: , 


sjECTaoMCEOugMerrcoreotaioi: 


naeaaaLaiiBaias.MKaAia.aMi 

OLaaM.aaiMMC8.14nMBW.1aaM 

inwMiaaBiiaoaai M iBe s wiaMa 
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DIGITAL I( 

TI STI R 4024 i) 


High speed and 
excellent performance 



Futures 

• Microprocessor controlled and pre-programmed to test 
various types of gates, flip-flops, buffers, latches, 
multiplexers, shift registers, counters, etc. 

e Automatic functional testing of both TTL and CMOS ICs 
(Pre-programmed for full range of popular IC's). 

e Sell check feeWty to check internal hardware. 

e Provides continuous checking of 1C and automatic 
identification of powar pint. 

e Automatic identification of inserted IC/its functional 
equivalent. 

• Trainer Mode to study the truth-tables (I/O relationship) of the 
IC under teat, using-single step mode 

• Audio alarm lor fault indication. 

• Facility to test ICs under Loaded Condition-Automatic 
selection of loads (FANOUT CAPABILITY) 

• Easy expansion for new IC's in future using tape load, eproms. 
Plus optional feature like logic level testing over. 
recommended supply voltage range, convenient print out 
and provision lor testing IC under wide temperature range 
etc. 

For further (Mails or demonstration, please contact: 


R( IM OHM VIION IK HN()I()(,V 
SYSII VIS m I ID 


H.0.1413 Datanwl Tower, Nariman Point, Bombay 400 021. 
Phone: 244336. Telex: 011 -73383 VPM IN (Attn: KeHycare). 
WORKS: 67/3 Karafcpuri Road, Bangeiora 560 078.' 
Phone: 42 393. Tatar. 06454034 ORCE IN 

Ottwr HC Product*: 

DIoMal IC Tialn. MD Cantmkn. Tmm Control l*f/ 

re rw wuwwwtV| ivinp* wiiiiwiwf 

InBoMsti iHgltal Panal Mum, Tachometers, 
EmuMors. 
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Automation Equipment from the GDR 

Here is a sampling of the Automation and Control Equipment available 
from the German Democratic Republic 



Urulog 5021 TRS10. This industrial robot control system 
is ideal for spray painting. When used with Basic Cine¬ 
matic Unit I FA TRIO, it can control Cinematic Systems 
that have up to eight degrees of freedom (axes), potentio- 
metric measuring systems and a hydraulic drive. 


ROG-8. This program control cassette can be used in 
control mechanisms foi handling, joining and transport¬ 
ing goods. Only trie suected sequence needs to be pro¬ 
grammed as the control structure is pre-programmed by 
the manufacturer as per specification 
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ZA20 and ZR20. These electronic relays with four chan- Ursadat 5000. Modules of this microprocessor based sys- 
geover time-lag ranges and continuous setting within the tern enable such applications as articulated robot control, 

ranges permit versatile applications in industrial control flame cutting machine control and anti-friction grinding 

equipment. ZA20 (delayed pick-up) relays are started by machine control. A multitude of interfaces permits cou- 
cuttmg in the working voltage and enable remote setting, pling with data input and output devices, such as printers, 
ZR20 (delayed drop-out) relays are started by a normally punchers, floppy discs and magnetic tape drives, and also 

closed contact that isfreefrom potential while the working with other automation equipment, 

voltage is being supplied. Two LEDs indicate the cut-in 
condition of the working voltage, the running down of 
time, and the switching condition of the output relay. 

For further details regarding above-mentioned equipment or for your specific requirements, please write to. 


Kombinat 

VEB Elektro-Apparate-WerKe 
Berlin-Treptow "Friedrich Ebert" 
DDR-1193 Berlin 
4foffmannstrasse 15-26 


Please note that we have shitted our office to 
Embassy of the German Democratic Republic 
Commercial Section Exporteur: HBIIII-ElBCtriC 

S>‘A 2 n S -» 9 n h Ex,ens,on ParI 11 DDR-1026 Berlin 

k b oS, «»4 B sjsrrsssin««.. 

Tel 666134. 666136. 666139. 666147, 666172, 662692. 654385 
Telex HPA IN 65022 
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Compute the difference between 
the latest international data processing systems 
and SCADA from HBB... 

It amounts to zero. 




Supervisory C.ontrol And l)<ila 



Acquisition 


When the Railways and Electricity Boards 
around the country decided to install the HBB 
SCADA Systems, they had some very valid 
reasons for doing so, 

Because SCADA is the latest generation 
electronics and data processing systems 
available in the world. Brought to India 
from BBC of Switzerland. 

Consider the simple fact that SCADA 
makes the exhausting task of data 
collection, transmission and processing, 
simple and easy. Saving hours of precious 
time. Vital time 

And for SCADA this job is easy. Since it 
is based on modem computer and 
microprocessor technology. It works just 
one way FAST. 

Within a fraction of a second all the 
necessary information is transmitted from 


the source to the main control system, where 
it is acquired and processed within seconds 
Everytime a problem crops up,SCADA 
makes sure you have all the 
information and data needed to find 
solutions Immediately On the spot 

And the real beauty of SCADA is that it 
is based on a modular design Which 
means it can be expanded constantly 
Simply by adding on the number of 
remote stations and widening the reach of 
SCADA So when your services grow. 
SCADA grows too 

Any service or process industry, spread over 
a vast geographic area, needs SCADA Take 
Process Control, Building Automation, 
Electricity Boards, Water Supply, Gas 
Distribution, Traffic Control. And many, many 
more. They can have every bit of information 


that's accurate, complete and clear If time, 
efficiency and accuracy are imperative, put 
SCADA on your pay-roll now. 

SCADA Putting a world of information 
at your fingertips. 

BBC 

MOWN BOVERI 

Hindustan 

Brown Boveri Limited 

Electronic Systems Department 

Brown Boveri Mouse 
Race Course Circle 
Baroda 390 007 


HBB. For the latest generation Electronics. 
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MARKETED BY: 

RAJASTHAN ELECTRONICS CO, 

395, Lajpat Rai Market, Chandni Chowk, Delhi-110006. Phone. 238571 



JAPAN’S LARGEST SUPPLIER OF 


• LlnurlC* 

• Dynamic RAM (4184, 41250) 

• E-PROM (2710, 2732, 27M, 27123, 27253, 
27C34,27C25S, ate) 

• Static RAM (2013, 5535, 3113, 8284, ate) 
a Mlcroproceeaora 

a TTL (LS, S, Standard, HC, C-MOS aartaa) 
a ECL 

a Opto-alactronlc davlcaa 
a Tranalatora (Powar, FET. SA, SB, SC, SD aarlaa) 
a All klnda ol Capacitor* 
a Haad 

a DC Motor* 
a Computer Parlpharal* 

We can also supply components for calculators 
ana Watches, and Diodes, LEDs. Crystals, 

Tnacs at most competitive prices and quick 
deliveries. 

Please contact directly: 


NIPPON DENSHI DEVICES LTD. 


Attention Y. Omori/Marketing Manager 
Address 3-13-36. Miyazaki, Miyamae-Ku 
Kawasaki. 213, Japan 
Phone . 044-852-3000 
Fax . 044-852-1133 
Telex : 3842-720 DEVICE J 
cable . DEVICE KAWASAKI JAPAN 


ALPHA NUMERIC PRINTERS 



Features: ■ Based on Single Chip Micro Computer 
■ Input in standard ASCII format ■ Software Com¬ 
mands to enhance performance. ■ Panel mountable as 
well as bench useable ■ 20 Columns impact or 40 
columns thermal ■ 8 bit parallel or serial RS 232 (TTL 
levt^I) ■ First line down facility ■ Graphic capability 
in 40 columns thermal 
Applications: 

Printout for up based systems : Cash Registers 
Data acquisition systems : Weighing systems 


As 


ARUN ELECTRONICS PVT. LTD. 

B 125 Ansa Industrial Estate, 

Saki ViHar Road Bombay-400072 
Tel. 583354. Telex 011 72236 AOP-1N 
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Construction—. 

S. Das Gupta 


Stereo Control Cum 
Preamplifier For 

120W+120W Amplifier 

As promised last month, here is a preamplifier project 
to go with the 120W+120W amplifier project published 
in May issue. This preamplifier can in fact be used 
equally well with almost any other audio amplifier, 
including the 25W+25W amplifier project published in 
June 1984 issue of this magazine. 


T he quality of sound we get from a stereo system or 
an audio amplifier depends very much on the 
quality of preamplifier and tone control systems 
incorporated in their amplifier stages. 

The most common sources of programmes for a general 
listener are the tape deck, radio tuner or a record player with 


magnetic or crystal (ceramic) pick-up. Sometimes micro¬ 
phones are used with a high power system for public address 
applications. 

Tape decks are now becoming quite popular due to avail¬ 
ability of low-cost stereo prerecorded cassettes. I hese decks 
are designed to feed low-level audio signals to a high quality 



TO OTHER 
CHANNEL 


Pig. 1: Rock diagram Cor the pnampHfler. 
JUNE 1968 




Fig. 2: Circuit diagram for the preamplifier, both channels are shown. 









PARTS LIST 


Semiconductors: 

Tl, T!> — BC149C low-noise npn transistor 

T2, T6 — BC149B low-noise npn transistor 

T3, T7 — BC148C npn AF transistor 

T4, TH — BC147C high-gain npn transistor 


Resistors |all 1/4-watt, 15% carbon]: 


Rl, R5 
R2, R<>, R14, 

Rl 7 

R3, R7, R40, 
R4ti 

R4, K8, R9, 

Kao 

RIO, R15 
Rl 1, RKi 
R12, R1H 
Rl.'l, R19 
R20, R23 
R21, R24 
R22, R25 
R2(i, R31, R32, 
R37 

R27, R33, R42, 
R49 

1128, R30, R34, 
R36 

R38, R39, R41, 
R44, R45, R47 


— 470-kilohm 

— 330-kilohm 
-- 1 -megohm 

— 50-kilohm 

— 180-kilolnn 

— 15-kilohm 

— 820-ohm 

— 1-kilohm 

— 22 kilohni 

— 33-kilohm 

— 100-kilohm 

— 4.7-kilohm 

— 2.2-kilohrn 

— 220-kilohm 

— , r >.(i-kilohm 


H29, R35, R43, 

R48 

VKl 

VR2, VR3 
VR1 

Capacitors: 


— 1.8-kilohm 

-- ftkl 17k log duul potentiometer 

— !0Ok tin. dual potentiometer 

— 22k lin. potentiometer 


Cl, CIS — IgF, 10V electrolytic 

( 2, CI9 — 220rF, I0V eleetrolvtie 

C20 — 220pF stvroflex 

(M, (’;., C9. I’ll, 

(' 10, C2I, ('22. C2ti, 

C32,C34.C41,C42- 4.7 M F. 10V electrolytic 
C7,(124 — 470pF ceramic disc 

(Hi, (’8, C23, 


(’23 

CIO, (127 
(111, Cl2, (128, 
(129 

Cl3, Cl.il 
Cl5, C33 
Cl7, (1.35 
C30, (136 
('37, (139 
(138, (140 


— 0.008*1 F polyester 

— 0.022*iF polyester 

— 0.033*iF polyester 

— I OkjiF polyester 

— 47pF ceramic disc 

— 220*iF, 63V electrolytic 
~ ti.8kpF styroflex 

— 2.2kpF ceramic <lise 

— 3.3kpF ceramic disc 


Miscellaneous: 

SI — 4-pole, 4-way switch 

S2. S3, SI — lll’DT switch 

— RCA sockets, FCB, shielded wire, 
enclosure, knohs, lugs and 
fittings etc. 


preamplifier or control amplifier to boost and process the 
basic signal for further amplification. Tape deck and radio 
tuner outputs vary front 200 mV to 500 mV p-p (peak-to- 
pcak). 

Disc players available in India have either crystal pick-ups 
or magnetic pick-ups. Crystal pick-up record players can be 
connected directly toa preamplifier without ‘equalising’. Bui 
they require a verv high impedance (about 1-megohm) 
preamplifiers. Otherwise there is considerable loss ol low 
frequency components (bass). 

Crystal pick-ups generally produce IV p-p output signal. 
But the preamplifier in this case is required to accept a signal 
level of about 300 mV with an input impedance of I- 
megohnt. Besides, an extra precaution has to be taken to 
prevent damage of input transistor il and when the pick-up 
cartridge slips while playing a record which generates a 
voltage of the order of 100V p-p. 

Magnetic pick-ups are however ptore suitable lor a true 
high fidelity than a crystal pick-up, give a much lower output 
signal (apptox. 3 mV), require a high gain and well equalised 
preamplifier for a proper amplification of the low signal 
voltage. This leads to some complications in the designing of 
the preamplifier, and precautions have to be taken to pre¬ 
vent feedback and instability in frequency response. 

The circuit 

A suitable multipurpose preamplifier cum control ampli¬ 
fier is therefore offered here. It is designed specifically for 


operation with the 120-watt power amplifier circuit pub¬ 
lished in May 1986 issue of hl-Y as well as with the 25-watt 
power ampliiier project published in July 1984 issue. It is 
nonetheless suitable lor use wilhalmostany powei ampliiier 
as it is capable of delivering 500 inV to IV p-p at l-kilohm 
output impedance. 

The circuit has provision lor almost all types ol input 
sources, viz, tape deck, radio tuner, crystal pick up and 

dB 



CURVE A - BASS AND TREBLE CONTROL IN MID POSITION 

CURVE B - MAXIMUM TREBLE. BASS ELAT 

CURVE C - MINIMUM TREBLE. BASS ELAT 

CURVE 0 - MAXIMUM BASS, TREBLE FLAT 

CURVE E - MINIMUM BASS, TREBLE FLAT 

Fig. 3: Frequency response characteristics of the tone control 
circuit. 
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He- 4: Actual-size PC'S pattern fur both the channels of the preamplifier circuit. 
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Fig. S: Components layout for the PCB. 













magnetic pick-up. The magnetic pick-up equalising charac¬ 
teristics of the preamplifierare in accordance with the R1A A 
(Recording Industry Association of America) standard. In 
addition, the circuit provides ‘tape out’ signal of about 300 
mV for tape recording. It also provides for loudness control 
and *hi-pass’.and ‘lo-pass’ filters. 

The preamplifier is designed such that it employs a very 
high AC and DC feedback which leads to a very low distor¬ 
tion level of less than 0.2 per cent with the prescribed values 
of components. 

Table I shows the frequency response, input sensitivity 
and input impedance of the preamplifier with different input 
sources. The rated figures were measured with a 15 MHz 
oscilloscope by feeding sinewave signals. 


TABLE I 


Input Source 

Input 

Impedance 

(approx.) 

Input 

Sensitivity 

(approx.) 

Frequency 

Response 

Tape deck 

470-kilohm 

.100 mV 

20ll/-30kM/ 

Radio tuner 

470-kilohm 

200 mV 

20H/-25kH/ 

Magnetic pick-up 

47-kiiohrn 

S mV 

20H/-20kll/ 

Crystal pick-up 

1 -megohm 

500 mV 

20 Hr-10kll/ 


Working principle 

The block diagram of the preamplifier is shown in Fig. 1 
and its circuit diagram is shown in Fig. 2. Eight low-noise 
npn transistors have been used for broadband amplification 
and a low distortion figure. 

The first two transistors are direct coupled to ensure a 
good frequency response. The first and second stages use 
BC149C and BC149B silicon transistors for high gain with a 
low signal-to-noise ratio. Base bias to transistor Tl (and I S) 
is obtained through a 330k resistor connected between Tl’s 
base and emitter of the next transistor T2 (T5’s base and T6’s 
emitter in case of T5). This system of giving base-bias 
ensures bias stabilisation and is called DC feedback. 

AC feedback is provided in the form of an equalising 
network. It depends totally on the type of input source and 
determines the gain of the preamplifier. In case of a magnetic 
pick-up, the feedback circuit comprising R22 (100k), C38 
(3.3 kpF) and C37 (2.2kpF) provides the equalisation in 
accordance with the R1AA characteristics required for mag¬ 
netic pick-up. It should be remembered that all other inputs 
are frequency independent and have a flat response. 

Emitter-follower stage comprising transistor T3 (and T7) 
is employed to obtain a high input impedance and low 
output impedance to make the operation of the tone control 
circuit totally independent of the volume control settings. 
The tone control circuit itself, which is the heart of the sound 
shaping circuit, is the well-known Baxandaii type circuit. It 
is used here to avoid all the common defects of high distor¬ 
tion under signal boost conditions. 


Bass and treble potentiometers are connected in the feed¬ 
back loop between the base and collector of output transis¬ 
tor T4 (and T8). The mainadvantage of this feedback system 
is that a low output impedance is maintained while both the 
controls can be varied independently. The rales of boost and 
cut of the bass and treble controls are +25 dB at 20 Hz and 
+20 dB at 20 k Hz respectively (see curve ‘b\ ‘c\ ‘d’ and ‘e’ in 
Fig. 3.). When both the controls are in their mid positions, 
then the frequency response curves are flat (see curve ‘a’ in 
Fig. 3) and the feedback is practically independent of 
frequency. 

Construction 

A suitable printed circuit board layout is given in Fig. 4 for 
stereo application. The component layout (Fig. 5)shows the 
placement of all the components for a stereo system as well 
as the external connections that have to be made for volume, 
bass and treble controls, and for filter switches. 

All the controls, filter switches and the selector switch are 
mounted on the front panel ol the enclosure. Input and 
speaker sockets are normally fitted on the rear panel. 

Remember that the printed circuit board should be 
mounted close to the controls and switches in order to keep 
the interconnections as short as possible for avoiding num 
and distortion. Three-core shielded wire should be used for 
all internal wirings. □ 


f INVERTER MODULES 
FOR FLUORESCENT LIGHTS 



Applications : Emergency Lights, Electronic 

Lanterns, Buses, Caravans, etc., 
Range ; 6VDC - 4, 6, 10 & 20W 

12VDC - 4, 6, 10, 20 & 40W 
24VDC - 20W 

Also : Inverter-Charger combined 

systems for Emergency Lights 
& Lanterns with Lead-Acid, Gel 
or Ni-Cd battery operation. 
Manufactured by: 

Shiv Shakti Electronics (P) Ltd 

F-274, Flatted' Factories Complex, Okhla Industrial Estste 
New Delhi-110020 (Ph: 632023 
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LOOKING FOR MONITORS! 
AVAILABLE EX-STOCK 

SPECIFICATIONS 

• P31 Non Glare Green Phosphor 

• Ideal for 80><25 Display Format 

VIDEO INPUT 

• INPUT SIGNAL: 

TTL/Composite Video 

• INPUT CONNECTOR: 

9 Pin ‘D’ Connector for IBM PC 
or RCA Pin Jack 

HORIZONTAL 

• TTL Positive Going Pulse 

• Scan Frequency: 15.75 KHZ 
±0.5 KHZ 

• Pulse Width: 22 to 30 Micro¬ 
seconds at 15.75 KHz 

VERTICAL 

• TTL Negative Going Pulse 

• Scan Frequency: 47 to 63 Hz 

• Pulse Width: 4.5 to 1400 Micro¬ 
seconds 

• Retrace Time: 450 Microseconds 

• POWER: 230VAC ±10% 

50Hz, 20W 

CONTACT: 



M/S. GEETA MONITORS PVT. LTD., 

38/1. N.S. Iyengar Street. 
Seshadripuram, 
BANGALORE-560020. 

TEL. No. 360558 and 367840 


HE3B 


Wire Wound Potentiometer 



• High Reliability & Long Life • Small, Sealed, Wide Application 

• Humidity Proof constmctlon • Panel & Shaft seal. 


Manufactured by 

R.K. Enterprises, Hyderabad 

r ~] Marketed by: 


I i It!CVBONK1 <P) 1VD 

10, Srinath Complex, S.D.Road, 

Secunderabad 500 003 Phone 822201 Grams HINDOTEK 
Branch Office 1690, Bfiagirath Place DelhHtO 006 Phone 234369 





















AJfcosct Components Finder 



REFERENCE GUIDE 
lor your Eh. 



PLUGS & SOCKETS 4.6.8,12.18 
& 33 PIN 

•Spark-proof 100% sure spring 
contacts 

• Bum-proof bakehte moulding 
•5 Amps 1000 volts per contact 

• Top quality thick silver plating 

• Unbreakable and dust proof 

• Numbered inside & outside 

• Compact, easy to fix & insert 

• Wrong insertion impossible 

• Retainers + cable clamp prevent 
disconnection 



NEW BANANA SOCKETS 

* Spark-resisting brass contacts 

* Excellent conductivity & 

. solderability due to silver plating 

* Easy fitting into 5 mm standard 
drilled holss 



1C ft TRANSISTOR PADS 

* Speed up assembly by eestng 
insertion at delicate Transistor 
and 1C leads in PCB 

• No sleeving of every lead 


• Two devices insulated from aarli 
Other 

• Both case & leads insulated from 
double sided PCBs 

• Good mechanical support 

• Heat proof Nylon 



SOLDER TERMINALS ft SWAGERS 

(Turret terminal posts/Rivetabie 
Tags) 

• Rigid mourning 

• High current capacity 

• Fast assembly 

• Connect double sided PCB 

• Protect trom soldering heal 

• Multiple and lend through 
connection 

• Also mount components anil tuses 

• SWAGERS (Hand Riveting 
machines) 

• Fum riveting upto 10 cms trom 
board edge 

• Speed up assembly 



HEATSINKS 

• Designed to maximise heat transfer 

• Made from the most heat 
conductive alloy 

• Superb finish (No poras/scratches) 
for b8fter device contact 

■ Perfect fitting—No loleiances 

• Conveniently cut ft drilled— 
Ex-stock. 



INSULATING BUSHES. 
WASHERS ft CUPS 

• For insulation of fixing screws on 
heatsinks oi chasis 

• Also Ini insulation ot heatsink oi 

• PCB from cabinet 

• Hold LEDs Transistors diodes ft 
cables to the PCB 



TRANSISTOR COVERS 

• Insulate (he case of Power 
Transistors 

• Piotect Transistors from damage, 
dust ft moisture 

• Protect personnel trom SHOCK 



HEATSINK COMPOUND 

(thermally conductive) 

• Helps to cool devices 

• Fdls minute yaps between device 
ft heatsink 

• Excellent heat conduction 
■ Thermally stable 


LOW POWER TRANSISTOR 
COOLERS 

• Cool Transistors ft ICs 

• Mount directly on device u PCB 

• Tight fitting 

• Maximum cooling power 

• Excellent thermal contact 



NEW PRINTED CIRCUIT EDGE 

CONNECTORS 

• Reliable contact (Spring duality 
phosphor bronze bright tin oi gold 
plated) 

• Smooth mseition/withdrawal 
(Specially profiled contact suitace) 

• No scratches on PCB plating 
(rounded, polished & burr free 
conlact edge) 

• No mistake in woiny (contacts both 
numbered and lettered) 



AFCO INDUSTRIAL & CHEMICAL LTD. 

Kanturmarg (East), Bombay 400 078. 

Phone: 582164,582978- 
Tele*: 011-71478 • Grams: TUTELA’ 


DEALERS/BRANCHES (PHONES) 

BOMBAY. National (316713). Cresta (467230), BANGALORE.Amar(220547) Afco (225B57).DELHI:Synthetic 
(611436). Afco (613537), PUNE: Universe) (445729), BARODA. Jayman (S65B1), SECUNDERABAD: Shilpa 
(73792). Telhama (551379). MADRAS. Texomc (844405), CALCUTTA: Printed (452091). TRIVANDRUM: 
Bhuvanesh (61719). JAIPUR. PM Electro (77492) 







Blown-Fuse Indicator 

Transistor T1 here senses the voltage across the fuse under 
guard and operates a visual indicator along with an aural 
indicator when the fuse opens or the voltage across the fuse 
equals the minimum forward bias. 

Initially, the base of Tl is kept at reverse bias. When the 
fuse blows, 11 gets forward biased through VR1 and load, 
and starts conducting. The oscillator and i.ED arc now 
connected to positive rail and operated. Also, even if resist¬ 
ance of the fuse goes up due to overheating etc, the transistor 
activates the indicator well before the actual opening of fuse 
occurs. 


FI 



It can be seen that the LED itself is enough to indicate the 
blown fuse. But if TI is a high-leaker, the LED may flicker 
(although dimly) and confuse. So the indication can be 
specific if the beeper also joins in. 

At higher load currents, even a good fuse may develop 
enough bias for Tl and raise a false alarm. For this, VR1 is 
inserted to make up the error in the bias. 

M.K. CHANDRAMOULEESWARAN 

Burglar Alarm 

Here is a simple circuit of a conventional burglar alarm 
which uses just a few ‘off-the-shelf components, the total 
cost of the circuit (except for the alarm) being about Rs 40 
only. 

Step-down transformer XI along with diode Di and 
capacitor Cl forms the power supply circuit. Base bias for 
transistor Tl is provided by the potential divider formed by 
Rf and R2. However, when points A and B are shorted by a 
(a 44S WG copper wire will serve the purpose), the 
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base of Tl is grounded and the transistor does not conduct. 

When the wire is snapped by an intruder, Tl conducts 
energising relay RLl, and the alarm starts. The alarm can be 
any 230-volt operated device such as a buzzer, a bell or even 
a cassette player recorded and preset at full volume so that a 
loud voice saying “chor CHOR” is heard. 

The neon indicates that the unit is‘on'and SI serves to test 
the functioning of the alarm. 

E. AUGUSTINE 


Headphone Amplifier 

A number of tape recorder preamp circuits have appeared in 
this magazine in the last few years. All of them have just one 
thing lacking - that is a good headphone amplifier circuit. 
This circuit attempts to provide just that. The circuit is 
suitable for headphones of 8-ohm or more impedance with 
no risk of overloading or distortion of either the circuit or 
the phones. 

The circuit is self-explanatory for the experienced hobby¬ 
ists and performs its task with a minimum number of com¬ 
ponents. The op-amp is used to provide suitable gain 
(determined by the ratio R3/ R7), while the transistors are 
used to supply the higher currents required to drive low- 
impedance phones. Diodes Dl and D2 provide proper bias¬ 
ing of the transistors to reduce crossover distortion. 
Capacitor C4 determines the low frequency response of the 
amp and is chosen to give lower cut-off frequency of about 
20 Hz with an 8-ohm load. 

The input of the circuit is connected to the tape preamp 
circuit output (or any other source delivering 100 mV to 2.5 V 
peak-to-peak and having very high output impedance). As it 
has a relatively high input impedance (47k), it should not 
load the preamp circuit. Volume control VRI is kept at 
minimum position and is increased till sufficient output is 
heard in the headphones. The potentiometer is then kept at 
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this level. In case even with the potentiometer at the maxi¬ 
mum level the output is not sufficiently high—increase the 
value of R3. 

The circuit is powered from a 9V-I5V supply and the 
existing supply of the preamp can also be used. 

For stereo reproduction two such units will evidently have 
to be constructed. 

The circuit also finds use as a high quality signal tracer if 
the output is connected to a speaker. 

V1VEK. MEHRA 


Latch Circuits Simplified 

In October 1985 issue of EFY a circuit with similar heading 
was published. The circuit presented here is much simpler, 
since it uses only one transistor. But a DPDT relay is used, as 
in most cases the size of a single-contact and a double¬ 
contact relay is more or less the same, even though there is a 
little difference in cost. 

Transistor Tl (AC128) is a germanium pnp transistor 
which is used to actuate the relay. Under normal conditions, 
when push-lo-on switch SI is not pressed, the transistor does 


S2 

PUSHTO-OFF 



not get its bias voltage, and hence its collector is at -6V. 
When SI is pressed, T1 gets Us bias voltage via R! and gets 
saturated, bringing its collector voltage to ground potential. 
Hence the relay gets actuated. Now even when SI is 
depressed the transistor gets its bias through one pole of the 
relay. The relay gets deactuated when push-to-off switch S2 
is pressed interrupting the supply voltage. 

The other pole of the relay can be used to control the load. 


Diode D1 (1N4001) protects the transistor from the back 
emf induced in the relay coil while deacluating. 

Those who need an electronic latch circuit with touch 
sensitive switches may refer Fig. 2. Instead of push-to*on 
and push-to-off switches, a touch-sensitive switch has been 
incorporated here. 

The touch switch can be made with two semicircular 
copper strips placed 2-.1 mm apart. Under normal condi¬ 
tions, T2 does not receive its bias and so it doesn't conduct. 
Hence the relay is not actuated. When touch plate TP2 is 
touched, T2 receives its bias via R2 and R3 and resistance of 
the finger, and conducts. Then T3 also conducts, actuating 
the relay. 

Once the relay gets energised, the bias to T2 is maintained 
via its one pole. Now when touch plate TPi is touched, Tl 



gets its bias (till now Tl was not conducting) and conducts, 
bringing its collector to ground potential. Since 12 gets its 
bias via R2, the collector load of Tl. now 12, does not get its 
bias bringing its collector to +6V. Hence the relay dcactu- 
ates. Once again touching TP2 actuates the relay, and so on. 

Note: When only one half of touch plate TP2 that goes to 
the base is touched, the AC hum picked by our body is fed 
into the transistors. Due to this a current of about 15mA 
flows through the relay. Since the relay cannot get energised 
by this current, a hum is produced. So please see that both 
sections of the touch plate TP2 are touched simultaneously. 

For both the above circuits the author used a 6V DPDT 
relay with a coil resistance ot 100 ohms. 

V. SURESH 


Two-Way Remote Call Bell 

People living on the first floor and above in apartment 
houses find it convenient to install an extra bell-push on the 
ground floor so that they can be called by vendors, commun¬ 
ity telephone attendants and others from the ground floor 
without having to climb all the stairs. Usually this is done 
simply by extending a pair of wires from the terminals of the 
bell-push provided on the switchboard just outside the main 
entrance to the flat and providing another pushbutton 
switch in parallel at some convenient location on the ground 
floor. 
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Though simple to install, this has a disadvantage that the 
same bell i ings f rom either bell-push and from the sound it is 
not possible to tell which switch was operated. Thus when 
the bell rings one cannot know whether to go to the balcony 
to speak to the caller 01 to open the door for the visitor. 

Bells or buzzers with dillercnt tones are quite inexpensive 
and many a people wouldn’t mind installing two bells for 
two pushbuttons, but this involves an extra wiring in the 
house for the second bell-push and bell. In most modern flats 
the wiring is concealed, a bell-push is provided outside the 
main door and ;* ceiling rose at some central place in the 
house where the bell is connected. Extra pair of wiring for 
the second ell lias to run on wooden battens fixed on the 
wull and this makes an eye-sore. Hence most people avoid 
use ol a second bell. 

Using the circuit given here it is possible to ring two bells 
independently from two pushbuttons yet using the single- 
circuit concealed wiring provided at the construction time. 
As shown in Fig. 1. diode BY 127 is introduced in scries in 



I BELL A'. BELL 'S’ 2S0V 

1 AC BELL 

each switch but in different directions. Both the bells arc 
connected in parallel from the common ceiling rose and 
another diode is connected in seties in each bell. When any 
bell-push is pressed, only that bell rings for which both the 
diodes are biased in the same direction. 

Even three-point signalling is possible by adding a third 
bell-push without any diode which, when pressed, will ring 
both the bells together. If necessity of a third point is not 
expected then you can save the cost of two diodes by using 
the circuit given in Eig. 2. In this case, when SI is pressed 
only bell B rings while a push on S2 rings both the bells 


L 

o~ 


230V 

AC 


EOH BELL A D 1 

jj ^ BYm 


$2 

FOR BOTH 


CONCEALED WIRING 
INCONDUI1 _ 


D2 

BY127 


o- — 

SI SZ PUSH-TO ON 
SWITCHES 


BELL A' HELL ■B iJOV 
AC.BELL 

Fig. 2 
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BELL A 


BEL L B' 


together. 

The circuits should be used only with the bells or buzzers 
which operate directly on 230V AC. It should not be used 
with electronic novelties which operate on low voltage DC 
through a step-down transformer, because a diode in series 
in the primary of the transformer will result in a very low 
RMS voltage on secondary side. 

(MRS) MADHURI C’. PANDIT 


Have You Any Idea? 

Do you have any circuit idea which you feel is worth 
sharing with the other EFY readers? If so. please do put it 
down neatly on a piece of paper and mail i( to: 

The Editor, 

Circuit Ideas, Electronics For You, 

605 ‘Siddhartha’, 96 Nehru Place, New Delhi 110019. 

A token honorarium (minimum Rs SO) will be paid for 
the ideas found acceptable for publication. But please see 
that your contribution fulfils the following two conditions; 

1. It has not been copied from some published material. 

2. The circuit has been tried by you and was found to 
work satisfactorily. 


Impact Extruded 
Capacitor Housings 



* Automated mass production ensures low unit 
cost and quick delivery 

* Special rectangular & oval cans with grooves 
and other projections 

* 99 5% pure Aluminium Close tolerances can 
be maintained. 

* Wide range of sizes 5 to 90 mm dia, upto 
?50 mm length. 




Eaa.gfixa.ooxixxg' 

SPri-va.’t© 

.31.1st Block East, Jsyasagv, Bmgriors-660 011 
•Phono 604693 Grim KLASCAN Tatar 0846-756 KtAS M 


ELECTRONICS FOR YOU 







The Websen Equation 


Rubycon 

Tech. 


Webel 

Sen 

Skill, 


MIL-STD- 

105D 

Q.C. 


websen Aluminium 

uc (Aih^oonj Electrolytic 
Capacitors 


Total 

component 

reliability 


3^^ 
•W ' 



webel sen capacitors limited 

Registered Office and Factory: Block BN, Sector V, Salt Lake City, Calcutta 700 091, Telephone : 37-2465/37-2484/37-1533 


_ j, *•« % t i* automated Japanese plant in a lully 

iO add a higher level Ol airconditioned factory. Websen 
Confidence to your capacitors are made to the same 

eUllipment guarantee. exacting specifications and conform 

, strictly to JIS C 5141 standards. 

Trusted by lending equipment 

manufacturers, Websen Capacitors Websen olfers a wide range of 
are made in collaboration with Shin- RAD1ALS, AXIALS and LUGS 
Ei Tushin Kogyo Co. Ltd., Japan, Irom 6.3V to 450V in each type with 
" makers of the internationally reputed a large number of capacitance values 

Rubycon range of capacitors on in production. 

webel 

s&n 

5SSS5B Creating new frontiers of confidence. 
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Transducer including Unearizationy 
(Output current or voltageI / 


PROMET UNI 




Daacriptlon and Advantages 

1‘ROME 7 UNI ii a temperature convener with high accuracy 
lor Pt rusislantt: sensors, including linearisation of the sen- ■ 
soi characteristic lacc DIN 43760) m 

Different possibilities concerning output signal and power ■ 
supply. ■ 

lay-out as a miniature thickfilm hybnd module, molded in I 
epoxy case. ■ 

The module needs no external components, only power I 

supply and Pt sensor input signal S 

the zero point and the measuring range an; continuously ■ 
adjustable by means of two precision trimmer poten W 

tiometers, incorporated in the: module m 

ntrnjmgm METALLUX 

Vtoight 12 y M /JgfiN AGENT IN INDIA 

# VlSlii AGENCIES 

^14-10-7451/1. DHOOLPET. JUMERAT BAZAR 
M HYDERABAD-500006 INDIA 

f PHONE 46101. TELEX 0155-291 PECO. INDIA 
CABLE WIRWOUND 


mekasonic 

LOUDSPEAKER 


for reproduction of sound 
as good as original 



MEKASONIC INDIA PVT. LTD. 

227A, RASH BEHARI AVENUE (2nd floor) 
CALCUTTA 700 019 • INDIA 
PHONE: 422497 


CALCUTTA — M/s Enanta Electronics. I.Chandni Approach, Calcutta-72 
Phone' 26-2659 o MADRAS - Alpha Radio & Novelties Pvt ltd .40, Anna 
Salai. Madras - 600002. Phone 04-9773 o NAGPUt - Veer Electronics. 
-M.SilRbuidi. Nagpur - 440012. Phone - 24405 • BOMBAY - Sargam Sagar. 
HT OtyRM RoidTsukh Sagar. Bombay - 400007 Phone 35-7437 


To protect your 

expensive {Electrical and Electronic 
equipment use 



5C, Electronic Centre, 5th Floor 
1/1A Biplabi Anukul Chandra Street, 
Calcutta-700 072, Phone. 26*3011 

QONDI ELECTRONICS 

A-16, Electronic Centre.1-1 A Biplabi Anukui Chandra Street 
Calcutta-700 072, Phone: 26-1957 




POWER, DI00ES 
THYRISTORS 

AUTO 0I0DES nAV* 

STACK ASSEMBLIES 1 ■"”‘ duW — 

Sols Obtr iSiitofg 

raNJSUm SHLES 

ASHISH. 6 A,' 1 Mini Land. Tank Road. S hand up (W). 

Bombav 400078. Phone 8815810. 8811855. 

Cabla - S ALE SABLE. Bombay-78 
























.Product 

Profiles 


FUNCTIONAL MICROPROCESSOR 
MODULES 

The ALS series of Functional Microprocessor 
Modules enable the user to rapidly configure 
a processor based system. These modules 
are of standard euro size (160 * 100 mm) and 
are designed around an 64-pin euro connec¬ 
tor bus. 

ALS offers the complete range of euro 
cards. Some of the cards are CPU (8085,8088, 
280, 6502), I/O, memory, keyboard/display, 
opto relay, ADC/DAC, prototype, bus 
extender, mother board (8 slot and 12 slot) 



FUNCTIONAL MICROPROCESSOR MODULES 

and card rack. The bus definition ensures that 
the peripheral and memory card can be used 
with any new CPU card designed by the user 
adapting the same signal definitions for the 
euro connector pins. Some application areas 
for these modules are data-loggers, weighing 
systems, programmable logic controllers, NC 
machines, monitoring systems and program¬ 
mable test systems. 

Contact: Advanced Electronic Systems, No. 
106, 8th Main Road, Malleswaram (West), 
Bangalore 560055. 


cassette recorder. 

Contact: ATCO, 104 Creative Industrial Cen¬ 
tre, 72 N.M. Joshi Marg, Sitaram Mill Com¬ 
pound, Bombay 400011. 


BARE/LOADED BOARD PROBES 
AND SOCKETS 

QA probes from Teknis, USA have a travel of 
6.35/4.06 mm for loaded board probes and 
travel of 1.27/4.06 mm for bare-board probes. 
The mating sockets have terminations of the 
type wire-wrap, solder cup and round QA 
probes are 100 per cent tested for correct 
resistance and spring force with consistent 
low resistance and long life. 

QA probe PLP 2507 is a unique probe with 
centre-point-crown tip and versatility of 
being suitable for contacting either leads/ 
solder terminations or PTHs. This tip has 6 
points around the 1.4mm diameter plus one 
taller point in the centre (45° conical). The tip 
is similar to 'Tulip' type probes but with lower 
internal resistance and higher reliability. The 
multiple contact points and surfaces allow for 
more UUT misalignment than usual. These 
probes have an exceptional precision of the 
many machined surfaces and angles. 
Contact: Bakubhal Ambalal, (Divn ofAmbalal 
Sarabhai Enterprises Limited), Kaiser-I-Hind 
Building, Currimbhoy Road, Ballard Estate, 
Bombay 400038. 


DIGITAL TACHOMETER 

Beacon Digital Tachometer LDM-5004 is a 
versatile, compact RPM indicator, with a 
range of 30 to 9999 RPM and accuracy of J 1 


proximity switches etc are available along 
with the LDM-5004. 

Contact. Beacon Industrial Electronics Pvt 
Ltd, 13-A Shn Ram Industrial Estate, Katrak 
Road. Wadala, Bombay 400031. 


DIGITAL TIMER-CUM-ST0P CLOCK 

DlCs Digital Timer series DT 99 is unique in 
comparison to conventional timers. The sys¬ 
tem is designed perfectly to work under 
industrial conditions and is not at all affected 
by the AC mains and line frequency. It 
requires almost no maintenance cost with 
better long-term accuracy and resolution. 

They are available in two-digit 99 and three- 
digit 999 models, where running time is dis- 



TELEPH0NE AMPLIFIER 


A solidly compact cordless Telephone Ampli¬ 
fier from ATCO works wonders with a tele¬ 
phone. This unique gadget weighing only 250 
gms measures the size of your palm and 
needs only 4 AA pencil size battery cells to 
function over a period of three months. It not 


only amplifies your caller's voice but also 
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convert* your phone into a hands-free speak¬ 
ing device. Tale talk can be taped by attaching 
this amplifier with the supplied cord to a 
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DIGITAL TACHOMETER 

RPM. It requires only 108 mm * 38 mm panel 
space and has 4-digit large size (12.5 mm 
height) bright red LED display which can be 
read clearly from a distance of five metres. 

The instrument can be calibrated for linear 
speed such as mts/min, tt/min etc, and can 
also be supplied with a specified ratio of 
actual RPM to indicated RPM. The sampling 
time is 1 sec. 

It operates from 5V DC supply with optional 
power supply unit for ope rati ng from 230V AC 
mains. Various types of pick-up such as con¬ 
tactless magnetic pick-ups, optical pick-ups, 


DIGITAL TIMER-CUM-STOP CLOCK 

played on the seven segment digit LED, while 
time selection is made using thumbwheel 
switches. It is available as timer, with and 
without the display. 

Contact: Digital Instruments Corporation, 
N.B. Chamber, Opp. Canara Bank, Saijpur 
Bogha, Ahmedabad 382345. 


INK FELT PADS 

Arora Enterprises has recently introduced ink 
Felt Pads for L & N USA recorders and the 
same can be supplied in packings of 100/200 
or 500 nos in plastic air tight bottles. These 
can also be supplied in glass air tight bottles if 
desired. The item is an import substitute. 
Contact: Arora Enterprises, 301 Sheth 
Chambers, Marlmata Street, Ra/mahal Road, 
Vadodara 390001. 


RFI/EMI FILTERS 

Elcom offers indegenously developed 




RFI/EMf Filters in 12 different models which 
can replace almost all imported RFI/EMI fil¬ 
ters at a considerably lower cost. 

The current ratings available are from 1 
amp to 15 amps. Various mounting arrange¬ 
ments are provided to suit the specific needs 
of OEMs. Alternatives available are panel 
mounting, PCB mounting, clamp fitting. 3-pin 
socket or 3-pin socket with built-in fuse base 
etc. 



mlters 

These filters find application in a wide 
range of products, such as computers and 
peripherals, process control equipment, data 
products, office equipment, electric and elec¬ 
tronic typewriters, plain paper copiers, prin¬ 
ters, communication equipment and 
products tor defence applications. 

Contact: Elcom, 103 Jay Qopal indl Estate, B. 
Parulekar Marg, Dadar, Bombay 400028. 


AUTOMATIC CUT. BIND AND 
FOAM MACHINE 

'Universal' Automatic Cut, Bend and Form 
Machine is a versatile unit capable of single¬ 
stroke, semi-automatic or completely auto¬ 
matic operation for axial and radial 
components. Die change operation from one 
to another is quick. 

mm,? 
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AUTOMATIC CUT, BEND AND FORM MACHINE 

It is an air-operated unit with controlled and 
fully adjustable speed for different output 
rates. It takes either card, reel or loose feed 
and production rates as high as 8000 compo¬ 
nents per hour can be achieved. 

Contact: Control Signals, C-62 Han Nagar. 
Ashram. New Delhi 110014 


ACOUSTO-OPTIC EFFECT 
DEMONSTRATION UNIT 

This Unit from Ducom is of immense educa¬ 
tional value at undergraduate and post- 



ACOUSTO-OPTIC EFFECT 

graduate level physics laboratorycourses, for 
the demonstration of acousto-optic effect, 
measurement of ultrasonic velocity, light 
intensity modulation and laser communica¬ 
tion system. 

The unit consists of a 10MHz Raman-Nath 
cell, a signal generator and a photo detector. 
When a light beam Is passed through the cell 
normal to ultrasonic waves in water or any 
other transparent liquid in the cell, it under¬ 
goes phase modulation due to density, hence 
refractive index changes associated with the 
ultrasonic wave This way the cell acts like a 
phase grating and a diffraction pattern cor¬ 
responding to ultrasonic wavelength as 
period is obtained,. 

Photo detector unit enables measurement 
of relative intensity and demonstration of 
laser communication system 
Contact.' Ducom, SB 113, 3rd Cross, Peenya 
Indl Estate, Bangalore 560058. 


SOLIDSTATE RELAY 

ERI, pioneer in solidstate switch technology, 
has introduced a miniature type 6K series 
Solidstate Relays, suitable for all 
applications. 

These relays have the capacity to handle 2A 
or 7A (RMS) and up to 330V RMS They have 
an opto-isolation of 2500V AC. The non- 
repetitive half cycle surge withstanding 
capacity is up to 100A 1 hese relays are PCB 



or panel mountable, random turn-on/zero 
voltage turn-on available, (type: 6J). Immun¬ 
ity to vibration and humidity is very high, as 
the relays are totally potted. The heatsink pro¬ 
vided on the relay mates with standard T03 
style transistor heatsink. Overall size includ¬ 
ing heatsink is 4.81 cm * 1.68 cm with a body 
height of 1.16 cm. 


Contact: Electronic Relays (India) Pvt Ltd, 
No. 34/1 -A, 1st Main Road, Gandhinagar. 
Bangalore 560009. 


4-CHANNEL MIKE-AUDIO MIXER 

EDI has introduced a professional solidstate 
Mike-to-llne Mixer Amplifier model OBA- 
104Hx for fietd/studio broadcast, recording 
or PA systems. 

The amplifier works on 220V, 50Hz or 12V 
dry batteries with an automatic changeover 
on power failures. It has a gain of 90 dB or 
more with a response of + IdB 50 Hz to 10kHz. 
It has a distortion of less than 1% THD and 
sound to noise ratio of 50 dB. 



♦•CHANNEL MIKE-AUDIO MIXER 

The amplifier's facilities include a test tone 
generator and VU meter monitoring. 
Contact: Electron Devices India, J-13A Kai- 
lash Colony, New Delhi 110048. 


TEMPERATURE CONTROLLER 

ESD-BO is a solidstate, ON/OFF set point 
Controller lor controlling various process 
parameters like temperature, pressure, flow, 
level, pH etc. 

It accepts signal from thermocouples, resis- 
ance bulb, and any other current or voltage 
signal from transducer or transmitter. The 
input signal generated by the transducer is 
compared with highly stable built-in refer¬ 
ence set point and triggers relay to its off 
condition when input parameter exceeds set 
point. A lamp on the front indicates relay 
condition. 

Cold junction compensation and thermo¬ 
couple break protection, are standard fea¬ 
tures and the relay remains in off condition in 
case of break in input circuit. Due to high 
input impedance amplifier, rio lead resistance 



TEMPERATURE CONTROLLER 
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adjustment Is required. This* series is 
designed using solidstate 1C circuit to give 
trouble-tree, long-life service. 

Contact: Electronics Systems & Devices, 38- 
39/7 Hadapsar Indl Estate, Pune 411013. 


DIGITAL WALL CLOCK KIT 

This Wall Clbck from Elektro World based 
around MM clock 1C is suitable for auditori¬ 
ums, railway platforms, large rooms, office/ 
factory, halls and lobbies, home etc. 

A large PCB accommodates all the compo¬ 
nents except the mains power transformer 
and the cabinet mounted switches. As a wall 
clock the only facilities you are likely to use 
are the fast and slow set switches. However, 
other facilities like alarm, snooze, timer, 
seconds display, etc may be easily added 
without any difficulty. Hours and minutes are 
separated by flashing dots. Battery back-up is 
provided to cope with loadshedding. 



DIGITAL WALL CLOCK KIT 


The kit contains all components (clock 1C, 
divider 1C. crystal, 40-pin 1C socket, resistors, 
electrolytic, disc and trimmer capacitors, 103 
low current extra bright LEDs, diodes, suita¬ 
ble power transformer .large PCB, fast set and 
slow set pushbuttons plus a detailed manual 
containing circuit diagram, component 
layout on PCB, construction details, etc ena¬ 
bling complete assembly. 

Contact: Elektro World, 48/B Harpal Nagar, 
Moradabad 244001 (UP). 


CANAL HEARING AID 

Hearing Aid Centre has introduced the Canal 
Hearing Aid for the first time in India. This 
hearing aid (invisible) can be totally con¬ 
cealed in the ear cavity, thus avoiding embar¬ 
rassment to the user. It can give up to 45 dB 
gain but can cover hearing loss up to 80 dB. It 
has a battery life up to 200 hrs, using 312 
watch battery. It has a frequency response of 
200-5000 Hz. 

Contact: Hearing Aid Centre, Kailash Cinema 
Chowk, Civil Lines, Ludhiana. 


SINGLE PHASING PREVENTERS 

Hemilton Switchgears have designed a phase 
failure relay of voltage sensing type actuated 
by negative phase sequence component of 
voltage. 

The most significant feature of this design 
Is that it requires no auxiliary power supply. 
The relay remains de-energised under normal 
conditions. It is triggered only in die event of 
single phasing, reverse phasing, under/high 



SINGLE PHASING PREVENTERS 

voltage (adjustable) or voltage unbalance 
Hence the life of the relay is much longer than 
the life of the motor itself. It is fully solidstate. 
using twq ICs and has a motor ‘on’ LED 
indicator. 

Contact: Hemilton Switchgears, Chamber 
315 (III Floor), 4/1 D.B. Gupta Road, (Near 
New Bank of India), Pahar Gani, New Delhi 
110055 


DISCS WITH HOLDER 

For the first time in India Disposable Discs 
With Holder are indigenously developed by 
Imexsu (India) with technical knowhow and 
raw material from the Fibral Organisation, 
UK. 

These discs (dia. 75 mm) are made from 
imported low-density, three-dimensional 
throughout impregnated abrasive with con¬ 
trolled cutting action, formulated for surface 
preparation, finishing, cleaning and mlcro- 
deburring. The important features are: less 



MSCS WITH HOLDER 


down time, increased production, replaces 
traditional preparation and finishing mate¬ 
rials, is highly flexible, conforms to irregular 
surfaces, is self-dressing, provides controlled 
stock removal, and is non-clogging and non- 
metallic. 

These discs easily fit holders without using 
any tools by positive mechanical locking 
within fraction of b second. Holder having 
6 mm diameter spindle can be mounted on 


any portable/stationary tools/ machines avail¬ 
able locally or imported. Changing discs does 
not require removing holder from tools/ma¬ 
chines. Discs available in four types; (a) plain 
disc, (b) spirally wound, (c) flaps, and (d) 
puma. 

Contact: Imexsu (India), 6-A Vaibhav Indus¬ 
trial Estate, Saki Vihar Road. Sakinaka, Bom¬ 
bay 400072. 


MICRO SWITCHES 

Archer's Micro Switches are manufactured in 
the nylon filled bakelite casing with contacts 
made of silver For providingicomplete insula¬ 
tion Delrin moulded brackets can be fitted to 
the switches Operation force required is 250 
gms and releasing force is 125 gnis for nor¬ 
mal action Operation force for light action is 
125 gms and releasing force is 65 gms. 
Plunger can tiavel when depressed to the 
level of switch case, Pre-travel distance is0.6 
mm to 1.2 mm Movement differential is 0.1 
mm to 0 2 mm Resistance rating at 220V is 10 
amp for normal action and 5 amp for light 
action 

Contact: Impels and Archer Electronic Cor¬ 
poration. 17 Oasis Industrial Estate, Opp. 
Vakola Masjid, Nehru Road, Santacruz (E), 
Bombay 400055. 


INDUCTIVE PROXIMITY SWITCHES 

IEC has recently introduced a line of Induc¬ 
tive Proximity Switches These are basically 
contactless limit switches and can be used 
wherever conventional limit switches are cur¬ 
rently used. In addition, they feature applica¬ 
tions like high speed counting where the 
performance of limit switches would fall 
short. 

These sensors feature solidstate circuitry 
with no moving parts—no arms, no levers, no 
rollers. Consequently, problems like roller 
breakage, contact bounce, etc that are com- 
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nibh in the caw of limit twitches can be con- 
veniently avoided. Moreover, their 
encapsulated construction makes these sen¬ 
sors resistant to the action of oils, acids, coo¬ 
lants. vibrations, etc. Sensors are available in 
both AC and DC versions with sensing ranges 
from 5 to 20 mm. The AC version can be used 
to count up to 5 parts/sec, while the DC ver¬ 
sion can be used for up to 200 parts/sec. 
Contact: Indian Engineering Company, Kat- 
ara Mansion, Post Box 16551. Worli Naka, 
Bombay 400018. 


COLO ROLLING MILL CONTROL SYSTEM 

A unique microprocessor based Cold Rolling 
Mill Control System for tension control, refer¬ 
ence distribution, computations, auto-slow 
down and fault dotection has been introduced 
by Larsen & Toubro Limited. 

This system is used for rolling non-ferrous 
foils of up to 0.05 mm thicknessat a mill speed 
as high as 300 metres per minute, accelerat¬ 
ing in 20 seconds. Tension accuracy of the 
mill up to 0.5 per cent, speed holding accu¬ 
racy up to 0 1 per cent and auto-slowdown up 
to i 42 mm have been achieved with this 
unique system. A variety of protection fea¬ 
tures and operator controls and display are 
also included in the thyristorised DC drive 
and control system, which has been success- 
lully commissioned 

Contact: Larsen & Toubro Limited, (L-CON 
Division), L&T Powai Works, Saki Vihar Road, 
P O Box 8901, Bombay 400072. 


DIGITAL TEMPERATURE PROGRAMMER 

Masibus has developed a microprocessor- 
based Temperature Programmer to carry out 
a simple time vs temperature profile up to 99 
steps, obsoleting conventional cum type pro¬ 
grammers. As an option, the programmers 
are available to store up to 10 programs. Each 
program can have a different time vs tempera¬ 
ture profile up to 10 steps. Ttie steps can be 
programmed in any wquence of ramp-up, 
soak or ramp-down. The ramp rate can be 





DIGITAL TEMPERATURE PROGRAMMER 

programmed for 0 to 999 dlgits/hr and the 
soak set point up to 0 to 1999 digits (limited by 
the temperature sensor used). Soak time can 
be wt for 0 to 1440 minutes per step. There 
are two wts of digital displays, one for the 
actual process temperature with an accuracy 
of 1«C, and the other for the set point and 
remaining soak time. The program status is 
prewrved oh mains failure, by battery backed 
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up RAM. At the end of program, the pro¬ 
grammer resets to zero and power is switched 
off to the heater. As an option, the final set 
point may be held until the programmer is 
manually rewt 

Additionally, the programmer has a built-in 
proportional controller with adjustable cycle 
time and proportional band. A relay output 
with NO, C and NC contacts of 2 amps rating 
is provided for operating an external contac¬ 
tor. The controller input is factory calibrated 
for any one of the wven standard industrial 
thermocouples (B,E,J,K,R,S and T) or RTDs 
in three or four wire configuration. Automatic 
cold junction compensation is provided for 
thermocouple types. As an option, presetta¬ 
ble interrupt timer can be provided, to switch 
off control relay and wait for operator inter¬ 
vention, if the mains fails tor more duration 
than the preset time. Thumbwheel program¬ 
ming flexibility makes the programmer highly 
verwtlle. Digital set point generation and dig¬ 
ital readouts give high stability, accuracy 
and performance. Application areas identi¬ 
fied are heat treatment, stress relieving, 
ceramics etc. 

Contact: Masibus Electronics, L-128 GlDC 
Estate, Odhav, Ahmedabad 382415. 


DIGITAL CLAMP TESTER 

MECO has introduced a fully electronic Dig¬ 
ital Clamp Tester model 2200 having a large. 
3.5-digit LCD for easy reading tor the first 
time in India. Housed in an attractive and 
tough ABS plastic housing, its auto ranging 
on all functionseliminates the need to change 
ranges. It has data-hold function which is 
useful in taking reading m dark places or in 
dangerous locations. 

Regardless of conductor position, highest 
accuracy (i 1.2 per cent i5dgtforcurrent. 1,0 
percent jdgt for voltage and a 07 percent, a 
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dgt for ohms measurement) la assured by uw 
of round clamp head with balance coils. This 
tester measures current up to 1000A, voltage 
up to 1000V and resistance up to 2 kilohms. 
Its data-hold switch freezes readings when 
required. Continuity buzzer and low battery 
indication is also provided. 

Contact: Meco Instruments Pvt Ltd, Bharat 
Industrial Estate, T.J. Road, Sewree, Bombay 
40001 5. 


KEYG0ARD WITH NUMERIC PAD 

Micro Power produces Keyboard with 
Numeric Pad. This two-key rollover full ASCII 
keyboard has 71 keys. The system operates in 
five modes—normal, upper case, lower case 
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•shift, control and shift control. It has direct 
provision of selecting even or odd parity with 
normal or complementary data and TTL/trlst- 
ate option for direct connection to micropro¬ 
cessor systems with a data ready signal. The 
system requires a +5V supply. 

Contact: Micro Power, 14 Nelayam Society, 
Tapowan Ashok Road, Pimpri, Pune 411017. 


EPROM EMULATOR 

Emulex-24 from Microaids allows micropro¬ 
cessor engineers to concentrate more on 
software and system performance. Use of 
Emulex avoids need of EPROM programming 
till final tested software is fully ready. One has 
to replace system EPROM by Emulex header 
and put EPROM in ZIP socket on Emulex. The 



ERROM EMULATOR 

unit is also equipped with two RAMs. 


The user can enter new programs or modifi¬ 
cations in these RAMs in machine language 
through Emulex keyboard. The usergetsflex¬ 
ibility to devote either of the three memories 
to prototype processor, under Emulex key¬ 
board control. Emulex can emulate online 
and program 27i6, 2732, 2818 for any 8-bit 
processor. The unit also offers convenient 
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editing instructions along with a bilateral 
cassette port to facilitate intermediate 
storage. 

Contact: Microaida, 789/7 Arunodaya, Dec- 
can Gymkhana, Pune 411004. 

DC SERVO MOTORS 

P B Aum Engineering Co. offers DC Servo 
Motors for use in servo controlled voltage 
stabilisers. 

The motors are designed to deliver a very 
high torque: minimum 10 Kg/cm at 12 volts. 
They are rugged in design, tough, very eco¬ 
nomical, and have a very'good life. They are 
rated at 12V DC with a speed of 60 RPM. 



DC SERVO MOTORS 

Rotation is bidirectional, with instant reversi¬ 
bility. Current rating maximum 1 1.25 amps. No 
load current is 0.8 amps; torque at 4 volts, 6 
kg/cm. The above motors can also be used 
with an AC supply of 230 volts, with a rectifi¬ 
cation system which can be supplied at a very 
littie extra cost. 

Contact: P B Aum Engineering Co., B2/1 
Prem/i Nagar, Boriviii {£), Bombay 400066. 

DIGITAL MULTIMETER 

A 4Vfe-digit autoranging Digital Multimeter 
2650 from Systems Dimensions, with LCD in 
play with aampting hold function can mea¬ 
sure 20 ranges in five different modes. Using 
this instrument we can measure DC voltage, 
AC voltage, resistance, DC current, AC cur¬ 
rent up to 0.03 per cent basic DC V accuracy. 

it also offers some special functions like 
diode check and beeper function. The most 
important advantage of this equipment is its 
compact size and weight with battery, it oper¬ 
ates on the principle of dual slope integration 
and has a sampling rqfe of 2.5 times per 
second. If the measuring range fails in aver¬ 
age it will start blinking. If the battery power 
falls below 6.0 pv “B" will be displayed. 
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Confacf: Syatems Dimensions, 24 1st R' 
Block, West of Chord Road, Rajajlnagar, Ban¬ 
galore 560010. 


LCR METERS 

Ando Electric Co Ltd, Japan offeis AG- 
43018 and AG-4303 digital LCR meters. 
These are designed for measuring circuit 
components quickly with high accuracy. A 
new measuring technique used features ease 
of operation and excellent stability. Measure¬ 
ment and display of L,C,R,D and O is possi¬ 
ble over a wide measurement range and at 
two selectable measurement frequencies. An 
exclusive jig and test leads are available for 
accurate measurements using the five- 
terminal connection method. 

Other features include residual charge pro¬ 
tection up to 50V, capability of superimpos¬ 
ing up to 30V DC and ability to function as a 
system component in test system and auto¬ 
mated through the use of plug-in GPIB and 
BCD interface options. 

Confacf. Murugappa Electronics Ltd, Agency 
Division, Tiam House, 2BRa/aji Road, Madras 
600001. 


ELECTRONIC TYPEWRITER 

Silver Seiko Ltd, Japan has introduced a 
revolutionary Electronic Typewriter (the 
Silver Reed Colour Pengraph EB 50) in India. 

This versatile writer/plotter with a four 
colour rotating ball pointed pen writing head 
provides a convenient means of creating 
clear and colourful combinations of texts and 
visuals, it is possible to generate graphs such 
as concentric pie charts, bar graphs, line 
graphs with or without point marks and 
layout charts. In total, 12 kinds of graphs are 
available in three print sizes. A calculating 
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function takes care of all figure work. The 
built-in Centronics interface increases its ver¬ 
satility by making it a convenient graphic 
printer for hooking with personal computers. 

An ideal typewriter for personal use, it 
allows printing text in courier and italic style 
letters. For added user convenience, a 5*7 
dot matrix liquid crystal display of 16 charac¬ 
ters is incorporated. An one-line correction 
memory enables easy insertion and deletion 
of matter. Automatic underlining is also avail¬ 
able. The printing colours are black, red. 
green and blue. Printing in three directions 
(left-right, bottom-top and top-bottom) is 
possible. With the printing speed of 14 char¬ 
acters per second, it has 1.2 mm printing 


pitch and 160 characters per line. The paper 
width is 220 mm and the printing width is 192 
mm. It measures 322 mm * 267 mm * 57 mm 
and weighs only 2.5 kg. 

Contact: Usha Computers and Peripherals 
Ltd, Bll/I Mohan Co-operative Estate, Sher 
Shah Suri Marg, New Delhi 110044. 


OXIDISED COATING 

The adherence and thermal endurance of 
inner-layer copper surfaces In multilayer 
printed-circuit boards (PCBs) can be 
boosted by means of an oxide process deve¬ 
loped in Britain. Called ‘Slotox' this dark- 
bronze-coloured Oxide Coating increases 
the peel strength of the copper trackB to 
about 0 45 Nm (4 Ibf/in) typically. However, 
under certain operating conditions, the peel 
strength can be increased to as high as 0.90 
Nm (8 Ibf/in) 

Slotox prevents the catalytic production of 
gas pockets within the bond, eliminating the 
risk of delamination occurring at elevated 
temperatures or in the subsequent solder- 
reflow process. The colour-consistent oxide’ 
coating is applied to the inner layers follow¬ 
ing a rigorous precleaning sequence, after 
which they go through cold-water and de- 
tonised-watet rir-.ses before being oven drieef 
at 80-110°C lor 30 minutes 

Life of the Slotox bath is 3-4 weeks at work¬ 
ing temperature, which for dipping is 68-75°C 
and for spraying 65-70“C Bath loading is 0.5 
dmVIitre, while dipping time is 7 minutes (4-8 
minutes) and spray 3 minutes (2-4 minutes). 
For dip coating mild work agitation of 4 
m/minute is recommended. 

Contact: Schloetter Company Ltd, Abbey 
Works, New Road, Peishore, Woics, England 
WR10 1BY. 


PROGRAMMABLE TELEPHONE 
ANSWERING MACHINE 

Dictaphone Corporation has introduced the 
Model 789 II Programmable 'question and 
answer" Telephone Answering System with 
the capability to record one and half hours of 
incoming messages. It is particularly suited 
to order entry and information gathering 
applications. Its recording capacity may be 
expanded from one and half to over seven 
hours utilising other dictaphone voice pro¬ 
cessing systems. 

The system uses C-60 or C-90 standard 
cassette tapes to record incoming voice com¬ 
munications. The announce message maybe 
customised by the user and the machine pro¬ 
grammed for a specific information gathering 
task. Information may be transcribed from 
the dictaphone model 2878standard cassette 
transcriber. 

Applications particularly suitable for model 
789 II machine are order entry in sales and 
catalogue businesses, telephone transfer and 
bill payment in banking, teacher absence/ 
substitute scheduling in education, patient 
admissions in hospitals, claim initiation in 
insurance, and customer contacts in busi¬ 
ness services organisations. 

Contact: Dictaphone Corporation, 120 Old 
Post Road, Rye, New York 10580, USA. 
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INTERFACE BOARDS 


EPSON PRINTERS 
RS232C type Serial interface 
with 2K Memory 
NLQ-Boards-for 
EPSON-FX100+ & FX80+ 

SEIKOSHA PRINTERS 
RS232C type Serial interface 
board for GP700A Colour 
printers 

ZX-SPECTRUM 
CENTRONICS type parallel 
interface for Printers 
e.g. all SEIKOSHA, EPSON, 
OKI, TANOY. 

Available from READY STOCK 
HURRY UP. 
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All-round growth for 
Teletrovrtx 

Teletronix Limited, Bhimtal, a UP 
government undertaking producing 
TVs, radios, radio paging systems etc 
with a sales turnover of Rs 46 90 million 
has earned a record profit of Rs 3 5 mil¬ 
lion in the year 1985-86 compared to the 
accumulated profit of Rs 18 million in the 
last year This is indeed remarkable 
especially since its very inception in the 
year 1973, the company was running in 
loss which had swelled to Rs 2 5 million 
in 1963-84 

Keeping in view the commissioning of 
a low-power transmitter in the Kumaon 
region, Teletronix, along with Kumaon 
Mandal Vikas Nigam, has decided to 
promote a new company, Kumtel, to pro¬ 
duce colour TVs, two-in-onesetc with an 
authorised capital of Rs 1 million 

Transcending these economic gains, 
the real success of Teletronix lies in 
changing Bhimtal into a modern elec¬ 
tronics township Its success has 
encouraged Facit Asia, Choksi Bros and 
other industrial houses to establish their 
units in this otherwise unknown region 
To generate trained manpower for these 
industries, Teletronix has also been 
chosen by the government as a training 
centre 


Nylam leads in laminate 
production 


Bakelite Hylam, pioneer in the manufac¬ 
ture of industrial laminates, has 
achieved an annual capacity of 5800 
tonnes—the largest capacity in the 


country 

The company currently accounts for 
70 per cent of India's Industrial laminate 
exports and 40 per cent of the domestic 
requirement Its range in lam mates 
inducts those bated on paper, fabric, 


glass-epoxy, copper-triad and combina¬ 
tion® thereof. 

aekettte Hylam exerts strict quality 
central testa rtot-ewy to raw materials 
pad B«duetkm‘pr:?r8iaesi but also to 
tfi* fintshfd femtnata*. Tha oompany’a 

«totHrauhod«*D oentmat Hyderabad 
mmm indigtrtiitog imported toqhnq- 
" K> oafnfltieite end baa 

Irinqvittona to 4ta brtWH, 





Al-Ameen commissions 
new giant 

Al-Ameen Commercial & Industrial 
Company has commisslonad an 
advanced plant for the manufacture of 
professional grade carbon and metal 
film resistors last month This is part of 
its many-faceted expansion programme 

The company is also entering the capi¬ 
tal market with a public issue of equity 
shares at Rs 10 each to raise financial 
resources to launch further projects for 
indigemsation of technology. 

Al-Ameen has earlier achieved good 
results in the field of manufacturing, 
marketing and technical consultancy 
services 

BEL process technology 
for private sector 

Process technology for manufacture Of 
two special high-purity electronic grade 
materials has been transferred by the 
public sector enterprise Bharat Elec¬ 
tronics Limited (BEL) to private entre¬ 
preneurs Two agreements have been 
signed with parties from Faridabad and 
Calcutta 

The Indigenous technologies for the 
manufacture of eilver paste composi¬ 
tions and special glass compositions 
have been developedVor the first time in 
the country by the Materials Develop¬ 
ment Laboratory in BEL which has been 
set up with financial assistance from the 
DepartmentofElectromca The develop¬ 
ment and the resultant transfer of tech¬ 
nology to other entrepreneurs will make 
the country self-reliant in these mate¬ 
rials apart from saving precious foreign 
exchange 

Silver pests is used as electrode mate¬ 
rial in the manufacture of ceramic 
capacitor*. The special giaaa composi¬ 
tions ara for glasa-to-metai seals 
required ip the production of semicon¬ 
ductors, There are more than half a 
doaen parties manufacturing oaramta 
capacitor* and aamiqamduotora In tha 
country who nbad toes* material*. 
The** material* «f* p ri w toiy ttoftoftad 

by thee* Tflo p woe ni 

requirement of epr M amkripf 
800 kg par ahnum atm «! / 

tiqmtotto tqnt or 9tmm &*mm 

m&jtrsss sjsnst& 


been developed by BEL Negotiations 
with entrepreneurs are on for the 
transfer of process technology for thaw 
materials also These include high alum¬ 
ina ceramics, high-frequency low-lota 
staatite bodies and pieto-ceramlc 
transducers 

Venus Computers 
enters market 

Venus Computers Limited recently 
entered the capital market with the pub¬ 
lic issue of 360,000 equity shares of Rs 10 
each for cash at par to partly finance it* 
expansion programmes 
The company is poised for major 
expansion in the fields of data process¬ 
ing and software development It pro¬ 
poses to set up a new computer centre it 
Andheri, Bombay where it will have large 
volume data preparation facilities 
Besides, the company is In the process 
Of acquiring latest fourth generation 
computers 

Among Its expansion plans, the com¬ 
pany proposes to launch a chain of off- 
the-shelf retail shops for marketing all 
types of computers and their peripher¬ 
als, robotromcs, application and com¬ 
mercial software, and computerised 
telecom networks and systems This is 
expected to provide all facilities under 
one roof, at different places 

Hartron’s computer 
installation services 

The Haryana state government has 
approved the appointment of the 
Haryana State Electronics Development 
Corporation Limited (Hartron) as a 
nodal agency for computerising various 
government departments in the state. 

Hartron ha* approached various poten¬ 
tial users for utilising its service* on a 
turnkey baaia for the Installation of com¬ 
puters or to gat their data computerised, 
Tha turnkey services include finalisation 
of computer specifications, assistance 
to purchase of computer, site prepara¬ 
tion, Ihfbpatipft m computer systems, 
aofMtra deaetopment, training person- 

*te»r* 

ichftraaaio percent of the pro¬ 
ps aenauManey costs The 
Itir aftfhtoto development and 
mat of uaOr departments 
i manpower involvement 
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OFFERS THICK FILM RESISTOR NETWORKS 



WIE RESISTOR NETWORK 


WIE R/2R LADDER NETWORK 


• Reduces PC Board Space and Circuit Complexity 

• High Stability and Reliability 

• Laser trimmed 

• Conformally coated 

• Low profile 

• Meets MIL - R - 83401. 




Standard Resistance Range 
22 Ohm to 1 Meg Ohm, 

Resistance Tolerance 
+ 5° , + 2° (±1° Special) 

Pull up/Pull down array for Digital circuits. 
Computers etc 


Available 25K/50K, 75K/150K 100K/200K 
Resistance Tolerance. + 2° 

TCR (tracking) down to + 10 ppm/°C 
i 'h LSB accuracy. 

8 Bit precision ladder networks for A-D & D-A 
applications 


Operating Temperature Range: 

- 40° C to + 125° C 

Rated Power 

125 mW/element (70°C) 


(Derate linearly to 0 Watt at 125°C) 

Maximum Working Voltage 

50 V (Not to exceed rated power) 

TCR 

Standard! 100ppm/°C 


For details. Contact. 

o 



WESTERN INDIA ENTERPRISES LTD. 

Ehctnntc$ Dtvitloc 

Shashi Chambers. Pune Satire Road, PUNE 411 03? 

Tel No. (0212) 30370/30128 Tlx 145-481. 145-221, 145-496 


ELECTRONICS FOR YOU 






The 555 Timer 

Applications 

Sourcebook 

With Experiments 

By Howard M. Berlin; published by 
B.P.B. Publications, Delhi by 
arrangement with Howard W. Sams 
A Co. Inc., USA (orglnally published 
by EAL Instruments Inc.); pages 158 
(14 cm x 21 cm); soft cover; price: Rs 
27. 


This book describes what the 555 timer 
is and how to use it—by itself and with 
other solidstate devices. Chapter one 
gives the timer’s organisations and elec¬ 
trical characteristics, while chapter two 
describes how to connect this device as 
a monostable multivibrator or one-shot 
pulser. Next, chapter three describes the 
free-running astable multivibrator 
square-wave generator, without the use 
of expensive crystals. Chapter four illus¬ 
trates the uses of this timer. In chapter 
five some useful and novel circuits are 
presented. The next four chapters are 
devoted to other useful applications 
including electronic games, telephone, 
.and automotive circuits. Lastly, chapter 
ten allows one to gain basic practical 
knowledge using the timer. The book 
also contains 17 simple experiments to 
demonstrate many of timer’s features 
and applications, which one can bread¬ 
board in a few minutes. 

—R.G. 



Beginner’s Guide to 
TV Repair 

By Homer L. Davidson; published by 
TAB Books Inc., USA; pages 272 
(21 cm * 13 cm); soft coven price: 
US $ 12.95. 

In India, till about 1975 all TV receivers 
were 8&W and used valves but gradually 
all-solidstate/hybrid receivers have 
emerged with the advent of transistors 
and ICs. Now, colour TV receivers have 
been launched with advanced TV tech¬ 
nology. However, maintaining and 
troubleshooting these receivers is not so 
easy without deep practical as well as 
theoretical knowledge of TV technology. 
The book is divided into twelve chapters. 
Chapters one and two deal with the com¬ 
plete TV system theory such as basic 
sound and picture system, conversion of 


book 

Reviews— 

original sound/picture image to radio 
frequency, working principle of hybrid, 
solidstate and 1C based receivers. Chap¬ 
ters three and four provide the theory of 
colour TV, how it works and working 
principles of the complex colour-only sec¬ 
tions. Chapters five and six deal with 
introduction to troubleshooting using 
test equipment as well as trial and error 
method. Chapters 7, 8 and 9 are packed 
up with lots of basic troubleshooting 
information related to both B&W and 
colour TV sets. Last three chapters offer 
the theory of solidstate circuitry, their 
service problems and adjustments. 

This book is a valuable source for 
theoretical and practical troubleshoot¬ 
ing and repair guidance for beginners as 
well as established technicians. 

—D.G. 



Computers 

fienesis, Programming and 
Applications in FORTRAN. COBOL 
and BASIC (second edition) 

By N. Subramanlan, published by 
A.H. Wheeler A Co. Pvt Ltd, Alla¬ 
habad; pages 456 (18 cm x 24 cm); 
soft cover. 

Computerisation in all walks of industry 
and business has increased by leaps and 
bounds during the eighties, especially 
with the introduction of microcomputers 
in India. Though there are books which 
deal with either computers or program¬ 
ming, it is still difficult to come across a 
book which explains both. This book 
gives an account of both hardware and 
software for computers. 

Starting with an introduction to the 
structure of a computer system, the 
author gives an outline of the available 
machines which can be attached to the 
CPU. Methods used to analyse a prob¬ 
lem prior to writing a program are given 
in a separate chapter. FORTRAN being 
the major language for scientific and 
engineering computations, it is des¬ 
cribed over four chapters. A chapter 
each Is devoted on COBOL and basic. 
Separate chapters explain the applica¬ 
tions as well as computer graphics and 
plotters. A new chapter on computer 
arithmetic has been added in the second 
edition. The book will prove invaluable 
for readers who want to write programs 
but have no previous knowledge of 
electronics. 

—R.B. 
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Figures. 

LICENCES AND LETTERS OF INTENT 

The following licences and letters of intent were issued to electronics firms under the Industries 
(Development & Regulation) Act, 1951 during the months of December 1985 and January 1986. 


Name A Address ol the 

Applicant and Location ot 
the Undertaking 

Dare 8 Type Article 

of Lfcenc* 

Quantity par 
Annum 

IV 

(21 

<3) 

<*) 

LICENCES 


. 


Indian Duplicator Co Ltd 

9.12.85 

Electronic atencil 

1200 nos 

114 Dr Lai Mohan 

Bhattach*ry*|e* Road 

Calcutta 700014 
(Oiatl Naalk-Maharaahira) 

(NA) 

cutting maohinee 


DCM Ltd 

101285 

Mlni/mlcroproceaaor 

Rs 115 million 

(Unit DCM Data Product*) 

Bara Hindu Rao. Daltii 110008 
(New Dalhi-UT ol Delhi) 

(SE) 

baaed aystema 

(after expansion) 

Qodral 8 Boyce Mlg Co (P) Ltd 

10.12.95 

t Dot rnatrlk printer er 

5000 nos 

Lakahmllna Building, Aaaf All Road 

(NA) 

delay wheel printer* 


New Delhi 110002 
(Oiatt Bombay-Mahareahtra) 


2 Video graphic ter- 
mlnala/monitora 

3 Computer keyboard* 

5000 nos 

5000 nos 

Jupiter Radio* (Regd) 

Village Paw*. Q T Road 

Oiatt Ludhiana 

Punjab 

(Dial! Ludhiana-Puniab) 

11.12.85 

(NA) 

Colour TV receiver aeta 

100.000 nos 

Remington Rand of India Ltd 

3 Council Houae Street 

Calcutta 700001 
(Dlatt Faridabad-Haryanal 

12 12 85 
(NA) 

Electronic typewriter* 

5000 nos 

AKCO Induatrial 8 Chemical* Ltd 

12.12.86 

1. Battery chargers 

Rs 14 million 

0 Wallace Street. Foil 

Bombay 400001 
(Bombay-Mahareahtra) 

(COB) 

2 Voltage booatera/ 
regulator*, auto¬ 
mobile voltage 
regulators 

3. inverter* 

4. DC-DC converters 

Rs 650,000 

Rs 2,4 million 

Rs 250,000 

O/E/N India Ltd 

19 12 85 

1 Keyboard/puah- 

1 million nos 

P B No 2. Vyltila 

(NU) 

button switches 


CdBhln 682019 
(Bang* loie-Karna taka) 


2. Relay* 

500,000 nos 

United Diamond* Ltd 

1912.85 

1 Black-and-white 

50,000 nos 

United Houae' 

(NU) 

TV seta 


107-110, Sector 17-B 

Chandigartv 

(Dlatt Raiaen-Medhya Pradoah) 


2. Colour television sets 50,000 not 

Aaaam Electronic* Development 

19 12 85 

1 Black-and-white TV 

100,000 nos 

Corpn Ltd 

(NU) 

receiver aeta 


Induatnai Eatata. Bamunimaidan 

Quwahati 

(Quwahati-Aaaam) 


2 CTV receiver 

aeta 

50.000 nos 

Oynavlslon Ltd 

28.1288 

Black-and-white 

80,000 nos 

Near Dr Vikram Sarabhai 
Inatronic Eatate 

KOttivakkam 

Mad raa 800041 

(Oiatt Chingleput-Tamil Nadu) 

(SE) 

television receiver aeta 

(•tier expansion) 

DCM Limited 

(Unit DCM Data Product.) 
Vlltrant Town!, 4 Rajendra Piece 
New Delhi 170808 

31 18.98 
(NA) 

Axle counterwdetecter* 

400 no* 


(New Ddtilt-UT of 0«M) 

TUI GinWflrtlini *Y — 81 (2.95 Audio magnetic tepee itXlO MRM (84mm 

88 JieoaNRoad, Dum Own <NU) equivalent) 

CatoiaMftrtlHn 1 . 

M 


Name & Address ot the Date A Type Article 

Applicant and Location ot ot Licence 

the Undertaking 

Quantity per 
Annum 

IV 

<21 

<31 

i*i 

Indian Duplicator Co Ltd 

114 Dr Lai Mohan 

Bhattacharyaje* Road 

Calcutta 700014 

(Distt Ranga Reddy-Andhra Pradesh) 

31 12 85 
(NU) 

Plain paper copiers 

5000 nos. 

Hindustan Instruments Ltd 

975. Sector-14, Urban Estate 
Gurgaon 122001, Haryana 
(Distt Gurgaon Haryana) 

31 12.85 
(NA) 

Magnetic ink character 
recognition (MICR) 
encoding device! 

1000 nos 

Allen Wood Roffee & Co India (P) Ltd 
I12A Chiranjiv lower 

43 Nehru Place 

New Delhi 1 10019 
(Faridabad-Haryana) 

14 1.86 
(COB) 

Minlcomputer/micro- 
proceeaor based 

systems 

Rs 30 million 

Crompton Greaves Ltd 

1 Dr V.B Gandhi Marg 

Bombay 400023 

(Distt Dhar-Madhya Pradesh) 

17.1.86 

(NU) 

Electromagnetic relays 
for control purposes 

50,000 unite 

Fortran Cirkit Electronics Pvt Ltd 
337-D/E. TTK Road 

Madras 600014 
(Chingleput-Tamil Nadu) 

20 1.86 
(NU) 

Printed circuit boarde 

(a) Pleiad-through holes 8000 sq, mis 

(b) Multi-layer 2000 ip. mu 

M P Urn-Magna-Tech 

E-1/23 Arers Colony 

Bhopal 402016 

Madhya Pradesh 
(Raisen-Madhya Pradesh) 

21 1 86 
(NA) 

l. Body Scanner* 

2 Ultraaound equip¬ 
ment (portable, 
gynee and cardiac) 

24 nos 

200 nos 

Elpro International Limited 
Chinchwad Gaon, Pune 411033 
(Pune-Mahareahlre) 

24 1.66 
(NA) 

Computerised numeri¬ 
cal control systems and 
servo drives for 
machine tools 

525 nos. 

Elpro International Limited 
Chinchwad Gaon. Pune 411033 

27.1.88 

(NA) 

Varfitore (voltage 
dependent reaietore) 

5 million nos. 


(Pune-Maharaahtrai 


5 12.85 1 COS communication 10 no* 

(NU) ayaiem* 

2. Auto exchange* 8 no*. 

3 C*g* communlca- 20 no*, 

lion ayaiem* 

4. Shaft algnalllng 20 no*. 

•y*t*m* 

5. Coat aah analyaia 5 no*. 

*y*t*nu 

6 Environmental 10 no*, 

monitor ayatem* 

7 Production and 15 no* 

atatua monitoring 

system* 

8. Programmable logic 10 no*, 
conveyor oontrol 

ay Sia m * 

t. GO monitoring 3 no*, 

ayaatma 

10. Track doopatch 3 no* 

aya i e m * 

DCM Ltd 101288 Prtmod circuit OoArd* 11.000 *q. mtr* 

(Unit DCM Dot* Product*) (NU) 

Vibrant Tenor, 4 ftajondr* Plow 

Naw Mhi 110008 

(Moorut or Agra-Uttar Pradooh) 


LETTERS OF INTENT 

BN 0|h* 

C-20 H*U2 Khl* 

New Delhi 110016 
(UT ol Delhi) 
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Mama 4 Address of tha 
Applicant and Location of 
tha Undertaking 

Data & Typ * 
mucanca 

Artists 

Out nitty par 

Annum 

Mama t Addraaa of tha 
Applicant ana Location of 
tha UnOartaktng 

Dalai Typa 
oi Ltcanca 

Arttcla 

Quantity par 
Annum 

(V 

ID 

ID 

Mt 

tv 

ID 

13) 

14) • 


Rakaah Gandhi 

N-187 Panchshael Park 

N«w Delhi 110017 
(Any permissible tree In 

UT ot Delhi) 

11 12.85 
(NU) 

Minl/microproesaaor 

bated systams 

Rs 200 million 

Vinod C Vsshiehth 

4150 Cemberley Drive 

York-PA 17402. USA 
(Dwtt Udaipur-Raiaathan) 

12 12.85 
(NU) 

Photovoltaic calls, 
modules and connected 
systams 

1200 kW 

A. Srwkandarajah 

12 Inner Circular Road 

Kllpauk Garden 

Madras 600010 

(Distl Chmgleput-Tamll Nadu) 

12.12.85 

(NU) 

Potycrystalline photo¬ 
voltaic cells, modules 
and connected systems 

2500 kW 

Nealam Rajender Rao 

P Box No. 15164. Riyadh 11444 
Saudi Arabia 

(Dwtt Nalgonda-Andhra Pradsah) 

12 12.65 
(NU) 

Solar photovoltaic 
modules and systems 

0.50 MW 

Blue Star Limited 

Kaaturl Building* 

Jamahedji Tata Road 

Bombay 400020 

(Oiatt Bangalora-Kamataka) 

13 12 65 
(NU) 

Computer peripherals 

Rs 250 million 

Photophone Industries India Ud 

7 Sakl Vlhar Road 

Bombay 400072 

(Dwtt Ghaziabad-Uttar Pradsah) 

13 12.85 
(NU) 

Electronic test and 
measuring equipment/ 
instruments 

2000 nos 

Blue Star Limited 

Kaaturl Buildlnga 

Jamahadji Tata Road 

Bombay 400020 

(Dwtt Bangalora-Kamataka) 

13 12 65 
(NU) 

Mim/microprocassor 
based systems including 
personal computer* 

Rs 300 million 

G.G, Chowdhery 

Sanag Micro |P) Ltd 

158 Jubilee Hills 

Hyderabad 500034 

(Dwtt Nalgonda-Andhra Pradash) 

13 12.65 
(NU) 

Mlni/microprocessor 
based systams 

Rb 50 million 

Vastlrang Electronics Ltd 

Block No 3, 2nd Floor 

Botawala Building. 7/10-Hormman 
Circle. Bombay 400023 
(Diet! Bharuch-Gujarat) 

13 12.85 
(NA) 

Black-and-white TV 
receiver eats 

100,000 nos. 

Suahil Ray 

15-A/43 Wsatarn Extn Area 

New Delhi 110006 
(Diatt Rohtak-Haryana) 

13.12.85 

INU) 

CTV receiver sale 

50,000 nos. 

Electronic Systams Punjab Ltd 

B-81 Phase-VII, SAS Nagar 160061 
Pun|ab 

(Diatt Ropar-Punjab) 

17.12 86 
(SE) 

Minicomputar/micro- 
proceasor based 
systems 

Rs 150 million 
(iflor expansion) 

Auto Control* Pvt Ud 

41-A Naw Delhi House 

27 Barakhamba Road 

Naw Delhi 110001 

(Any permissible araa m UT ot Delhi) 

17.1265 

(NU) 

Daisy wheel printers, 
dot matrix printers, 
line printers, latter 
quality printers, (loppy 
disc drives and hard 
disc drives 

Rs 100 million 

UP Electronics Corpn Ltd 

10 Ashok Marg, Lucknow 226001 
(Diatt Agra-Uttar Pradsah) 

17 1285 
(NU) 

Cordlaas telephones 

Ra 30 million 

Andhra Pradsah Electronics 

Devt Corpn Ltd 

Parwrama Bhavanam 

Baahsarbagh 

Hyderabad 500029 
(Hyderabsd-Andhra Pradash) 

16.12.65 

(NU) 

Black-and-while 
television receiver eels 

20,000 nos 

Punjab Electronic Compmwiit* Ltd 
A-26 Phaaa-VII, Industrial Estate 
SAS Nagar 

Punjab 160065 
(Dwtt Ropar-Punjab) 

16.12.85 

(NA) 

Monochrome/colour - 
CRT data/graphic 
display monitors tor 
computer application 

10.000 nos 

British Physical Laboratories 

India Ltd 

(4 Mahatma Gandhi Road 
Bangalore 560001 
(DM Gurgaon-Haryana) 

16.12.65 

(NU) 

1. CTV receiver tats 

2. Black-and-white TV 

receiver sets 

30,000 nos 

10,000 not 

S.M. All Pasrzada 

AL Mamas Street, P.O. Chlkhh 

Diatt Buliar, Gujarat 
(Diatt Bulaar-Gujarat) 

16.12.66 

(NU) 

1. CTV receiver sat* 

2. Black-and-white TV 
receiver eels 

60,000 not 

30,000 nos. 


Punjab Elections Components Lid 

19 12 B5 

1 CTV receiver sets 

50,000 nos 

A-2B, Phase*VII, Industrial Estate 
SAS Nagar. Punjab 
(Distt Ropar -Punjab) 

(NA) 

2 Black-and-white TV 
receiver sets 

10,000 nos 

Andhra Pradesh Electronics 

19 12 05 

1 PCM multiplex 

2000 nos each 

Devt Corpn Ltd 

Parisrama Bhavenam, Bth Floor 
Baaheerbagh, Hyderabad 500029 
{D*B Ranga Reddy-Andhra Pradesh) 

(NU) 

testers 

2 PCM channel access 
switches 

3 Bil erroi rate 



measuring sets 

4 PCM line repeater 
testers and repeater 
checkers 

5 Cable fault locators 

6 PCM cable test sets 

7 Level generators 
(600 kW) 

8 Selective level 
meters (699 kW and 
186 MHz) 

9 Level metres 
(PMG-2-2QO Hi) 

10 Digilal impulse 
senders 

11 Accessories toi 
testing such as 
attenuaiors, termi* 
nators, impedance 
transformers and 
connecting rabies 


Electronic* Research Pvt Ltd 

17th KM. Old Madras Road 
Bangalore 560049 
(Bangalora-Kamataka) 

20 12 85 
(NU) 

Computer peripherals 
and electronic printers 

Rs 130 million 

Uaha Microprocessor* Control* Ltd 
Jaevan Tara Building 

5 Parliament Street 

New Delhi 110001 
(Diatt Ferldabad-Heryane) 

20.12 85 
(NA) 

Modems 

5000 nos 

UP Electronic* Corpn Ltd 

10 Aaljok Marg. Lucknow 226001 
(Dial! Maerut-Uttar Pradesh) 

23 12.85 
(NU) 

Facsimile equipment 

2000 nos 

Murphy India Lid 

Eastern Express Highway 

P.O. Box No 201, Naupada 

Thane 400602, Maharashtra 
(Any permwaible location in Gu|ar*t) 

27 12.85 
(NU) 

Teletext decoders 

5000 nos 

Nettur Technical Training Foundation 
23/24, It Phase; Paenya. Indl Area 
Bangalore 560058 
(Dwtl Bangelore-Karnetaka) 

27 12 65 
(NU) 

Black-and-white TV 
receiver sets 

5000 nos 

Ramamohan Rao 

Mullapudt, 38 Vengal Rao Nagar 
Hyderabad 

(Owtt Nalgonda-Andhra Pradesh) 

27 12 85 
(NU) 

Laser printers 

Rs 100 million 

Manhorl Electronic* 

Naiafgarh Road 
(Near Syndicate Bank) 

Btjwasan, Naw Delhi 110061 
(Dwtl Qurgaon-Haryana) 

27 12 85 
(NU) 

Facsimile transreceivers 

2000 nos 

Tha Orissa State Electronics 

Devt Corpn Ltd 

A-171 Sahidnagar 

Bhubaneswar. Orissa 
(Dwtt Pun-Orissa) 

27 12 85 
(NU) 

1 Dot matrix printers 

2 Floppy drives 

3 Terminals 

4. Keyboards 

Rs 400 million 

Elko Computer* (P) Ltd 

301 Devatha Plaza 

3rd Floor. Residency Road 
Bangalore 560025 
(Diatt Bangalora-Kamataka) 

27 12 65 
(NU) 

Computer peripherals, 
matrix printers and 
daisy wheel printers 

Rs 60 million 

Wlpro Information Technology Ud 
66 Mahatma Gandhi fload 
Bangalore 560001 
(Any parmaaibit area in Karnataka) 

27.12.85 

(NU) 

Data communication 
systems comprising of 
switching devices, 
front-end processor 
modems/couplers and 
multiplexers 

Rs 200 million 

Peico Electronic* i Electrical* Ltd 

7 Justice Chandra Madhab Road 

27.12.86 

(NU) 

Acoustic transducers 

2 million nos. 


Calcutta 700020 

(Any permissible area in Haryana) 
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Article 


Article 


Name A Aodreea oi the 
Applicant end Locution ot 
the Undertaking 


Date A Type 
ot Licence 


Quantity per 
Annum 


Name A Address of the 
Applicant and Location of 
the Undertaking 


Date A Type 
of Licence 


Quantity per 
Annum 


Crompton Greaves Ltd 
1 Or V B Gandhi Marg 
Bombay 400023 

(Any permissible area in MatwrasNird) 

Tata Hydro Electric Power 
Supply Co Ltd 
Bombay House 
24 Honii Modi Siren* 

Bombay 400021 

(Disll Bangalore Karnataka) 

Electronic Research (P) Ltd 
17th KM Old Madras Hoad 
Bangalore 500049 
(Oiatt Bangalore Karnataka! 

Anuj Khurana 

M/2 Punjabi Bagti 

New Delhi 110026 

(Any location in Himachal Pradesh) 

Kerala State lift Hornes 
Devi Corpn t td . 

Keltron House Vellayambalam 
I ilvandrum 695033 
(Piatt Tnvandrum-Kerala) 


Wipro Information Technology Ltd 
S B. Towers. 88 M G Road 
Bangalore 560001 
(Pistt Mysore-Karnataka) 

Hindustan Vaccum Glass Ltd 
Sanshriti Bhavan 
Jhandewalan, New Delhi noObb 
(Disll Solan-Himachal Pradesh) 

Hnnachal Pradesh State 
Electronics Devt Corpn Ltd 
Saligaram Bhavan, Khaltni, Shimla 
(Backward area in Himachal Pradaah) 

Starch A Allied Industries 
306 Narseo Nalha Street 
Bombay 400009 
(Distt Gandhi Nagor-Gujarat) 


Mmicomputar/micro- Rs 40 million 
processor progra¬ 
mmable controllers 

1 Switch mode power 400 nos 
supplies (other than 

those reserved for the 
small-scale sector) 

2 Modems 200 nos 

3 Power line monitors 200 nos 

4 Display test sets SO nos 

Mmicomputar/micro- Rs 200 million 

processor based 

systems 


1 Modems 
? Mux 


3400 nos 
800 not 


Electronic equipment 
tor Defence 

1 Echo sounders 

2 Electromagnetic logs 
3. Simulator I 

4 Simulator II 

5 Sono buoys 

6 Radar interface units 

7 Sonar locators 

6 Militarised computers 
9 VMF transrecelvors 


Rs 100 million 


27 12 85 Computer peripherals 
(NA) and serial printers 


Rs 90 millmn 
in terms of value 


3 million |?cs 


Vineet Chandra 

82/2 (33). Chandni Chowk 

Delhi 110006 

(Any ‘A‘ category dialt in 

Uttar Pradesh) 


27 12 85 Floppy diskettes 
(NA) 


27 12,85 Cordless telephones 
(NU) 


27 12 05 1 Ultrasound equipment 

(a) Ultrasound lines 150 nos 

scanners (portable 

mobile) 150 nos 

(b) Foetal monitors 300 nos 

(c) Ultrasonic nebulisers 75 nos 

(<*j; Ultrasonic therapy 50 nos 

units 

2 Surgical diathermy 
group 

(a) Sohdstate surgical 200 no-. 
diathermy 

(b) Opthallum diathermy 25 nos 

(c) Shortwave diathermy 100 nos, 

3 Intensive care 
equipment 

(a) Ventilators 100 ios 

(b) Polygraphs 25 nos 

4 General diagomstic 
and therapeutic 
equipment 

(a) Stimulators 100 nos 

(b) Electronic stetho- 1000 nos 

scopes 

(c) Electronic digital 1U00 nos 

BP instruments 

(d) Electronic digital 1000 nos 

thermometers 

(e) Electronic pulse 1000 nos 

monitors 

27 12 85 1 Electronic data 4 million nos. 

(NU) processing ribbons 
for computer printers 
and electrical type¬ 
writers 

2 Carbonless paper 400 tonnes 

and other papers 

3 Coated carbon paper 500 tonnes 


Industrial Suburb. Rajajinagar 
Bangalore 560010 
(Distt Mysore-Kamataka) 

Karnail Singh Klar 

P O Box No 20738. Manama 

Baharam 

(Distt Ropar-Punjab) 

Faxcom Systems 
C-99 Lajpat Nagar-II 
New Delhi 110024 
(Any backward distt in 
Himachal Pradesh) 

Electro Scan India Ltd 

No 11 Ukkiyam, Terappakkam 

Madras 600096 

(Any no-industry block or taluk in 
Tamil Nadu) 


UCM^Mkar Electric Company Ltd 29 12 85 Industrial robots 


Electronics Corpn of 
larml Nadu Ltd 

735 Anna Salai. Madras 600002 
(Distt Chingelput-Tamil Nadu) 

GEAR India Multitromcs (Pvt) Ltd 
J-41 South Extension Part-1 
New Delhi 110049 
(Distt Gurgaon-Haryana) 

Tata Burrough Ltd 
207 Competent House 
F. 14 Middle Circle 
Connaught Place 
New Delhi 110001 
(Goa-Goa Daman & Diu) 

Micro Ceramics Pvt Ltd 
A-8 Cooperative Indl Estate 
Hyderabad 500037 
(Range Reddy-Andhra Pradesh) 

Cnandrasekar Rao 
A1-45 Mayapuri Apartments 
Begumpet. Hyderabad 500016 
(Ranga Reddy-Andhra Pradesh) 

The Sandur Manganese & 

Iron Ores Ltd 

"Luhadn Bhavan". Bellary District 
Yeshvantnagsr. Karnataka 
(Distt Bangalore-Karnataka) 

Consumer Electronics (Punjab) Ltd 
C/o Punjab State Electronics 
Devt and Prodn Corpn ltd 
Sector-17B. Chandigarh 
(Ropar Punjab) 

Mis 5 Marwah 
E-5 Geetanjali Enclave 
New Delhi 110017 
(Gha/iabad-Utlar Pradesh) 

Punjab State Electronics Devt and 
Production Corpn Ltd 
Bank of India Bldg. 2nd Floor 
Sector 17B, Chandigarh 
(Ropar-Punjab) 

Tata Burroughs L 14 
Bombay House. Hofni Modi Street 
Bombay 400023 
(Goa-Goa Daman A Diu) 


30.12 86 Colour and mono- Ra 80 million 

(NU) chrome CRT/diaplay 
monitors/termmala 

31 12 85 Facsimile equipment 2000 nos. 
(NU) 


31 12 85 Electronic components (in nos ) 
(NU) for CTV receivers 

1 Diode split line 800,000 
output transformers 

(type 462) 

2 Aluminium switch BOO,000 
mode transformers 

(type-150) 

3 Chassis components 800,000 
(linearity coil 

type-517) 

4 Chassis components 800.000 
(amplitude coil 

type-543) 

5. Chassis components 800,000 
(driver transformer 
type-557) 

6 Chassis componants 800,000 
(East West coil 
type-657) 

7. Chassis components 800,000 
(bridge coil type-557) 

31 12 85 Field telephones 5000 nos 


1 Pushbutton diallers 20,000 nos. 

2 Pay phones 30.000 nos. 


Mim'mirroprnoeasnr Rs 200 million 

based systems 


Switching mode power 20,000 nos. 
supply systems 


Copper-clad lamina tat 400 tonnes 

for printed circuit 

boards 


Colour television sets 50.000 no a. 


Colour talaviaton 50,000 nos 

receiver sets 


Cordless telephone sets Rs 30 million 


Winchester disc drives Ra 140 million 


ELECTRONICS FOR YOU 



Cut costs 40%! 


Elndia’s largest manufacturer 
of semiconductor devices, 
introducesTO-202 plastic package! 
A breakthrough in technology! 

10 watt Power Dissipation. 

Many reputed large 
manufacturers have 
approved and reduced 
their cost. Why not you! 

HL100, HK100, BD 115,2N 3501, 

2N 3440,2N 4033 and 2N 2905 families. 

Replacing the outdated TO-39 Metalcan devices.^ 


HjNDUSIAN 

CONDUCTORS (P) ITD. 
(SOLD STATE DEVICES) 

•TOMORROWS ELECTRONICS TODAY ' 


Dharmsinh Park, Tundel 
National Highway No. 8, 
Post Box No. 60, 
Nadiad38700i. 

Telex: 0171-201 
Telegram: ELECTRON 
Tel: 3062,4613,4614 


BMC House, 

N Block Middle Circle. 
Connaught Circus, 
New Delhi 110001. 
Telex: 3338 
Tel: 3311180 


Maker Chambers No. Ill, 
1st floor, Jamnalal 


Nariman Point, 

Post Box No. 11597, 
Bombay400 021. 

Telex: 011-2726 
Telegram ■ CARRYPOWER 
Tel -.220409,220463 


APAR/113/M 
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PE PRODUCTS 


Compact 23cm Tube Assem¬ 
bly Provided with a built-in 
Inverter Tube and acrylic sheet 
cover in portable and fix type 
Range: 6V-12V 

Can be used with Ni-Cd batter¬ 
ies also. 


PC INVERTER-CHARGER PACK: 

A Complete Emergency Light 
Range: 6V-10W, 20W, 40W 
12V-20W. 40W 



FERRITE-CORED, HIGH 
FREQUENCY INVERTERS 
FOR EMERGENCY UGHTS: 

Brighter & more efficient. 
Range: 6V-10W, 20W. 40W 
12V-10W, 20W, 40W 
24V-20W. 


PC Product Mango: o Cmargoncy P o w e r Oonoralor* 160W 

olmorgoney Ughta S Mattery Chargera SOOW 

PROFESSIONAL ELECTRONICS 

233, Rampura, Lawranca Road, Delhi 110035. Phone: 7115025 


SYMBOL OF QUALITY: J.J. TRANSFORMERS 


Our Programme; 

TRANSFORMERS FOR T.V., 
TAPE RECORDER, TWO-IN-ONE AND 
STEREO DECK. 


Power 
Step-down 
Step-up 
Output 
Isolation 
Line-matching 
Choke 
Auto 
Filament 
Modulation 
Input/driver 
Custom Built 


Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 

Transformer 


For further information kindly contact: 

J J. ELECTRONICS 

A-23, Mayapuri Industrial Area, Phase II, 

New Delhi 110064. Phone: Fac. 591839, Res. 621258. 619526. 


W SOLDERLESS 
r BREADBOARDS 
From MU ELECTRONICS 


MU 135 




MU 123 
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MU 124 



A High quality Tin - plated contacts 

* Low contact resistance 

* Reliable performance, ideal for R & D, 
Prototyping, Project work etc 

* Accepts wire diameter from 0.3 to 0.8r 


For yo ur requirements contact: 

ITlu Sectaries 


123/2, IVth Crass, Lalbagh Road 
(Adjacent to K. H. Road) 
BANGALORE-560027 
Phoho: 385271 
Telex: 0845-6374 PAID IN 


MU 112 


MU121 
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Eagleman 


The only HoevyDuty 

POWER RELAYS 

THAT HAS SATISFIED 
the most CHOOSY buyers 

WITHSTOOD THE TEST OF 


No 148598 


EAGLEMAN ENTERPRISES 

3/19A Kirfi Naqor Irtd A'PS „„»»■» 

t 4 i ( W *, i #N 4 H! 4 ‘ 




tght ^ 

Dependent 
•mitaMN Resistors 



■n-ti 

MX 

BH-ll 

•n-u 

Bft-U 

8 ft -11 

8 ft M 

8 PI-M 


Ihamt")FH pTOifjpwMiies 

15 East Guru Angad Nagar 


lectronlcs 


FieH Failure Relay 



Most wantsbrltlcal device by O.E.M. 

Essential protect for: 

• DC Motor 

• Solenoid* in Mhme Tools 

e High speed lifted many more apDlications 

Featuring: 

• Instant ON/OFF*tte r than 2 milliseconds! 

• No extamal poW^upply. 

• High immunity to^nai disturbances 

• .5 Hertz blackout 

Manufactured,^ nnr! eery iced by 

III Syatams Njware 
\§r and Comptnfts 

E-6. UP YOG SA\ no 2 M j D c 

ANPHERI (El. BUy.400003 

TEL 632-2133,1^76 CABLE VIBRATIONS 


Servo Cdtrol 
A.C. Synchro nts Motor 

* Rotates in either ^ 

* Start/stop and yPJ\ 

Reversal practically /rJ&fST 

Instantaneous. 

it Speed on 50 HZ 

it Best suitable for \ 

servo stabilize s. 

Remote control of WKm 

switches. Rheostats 

and Auto- yariable \ariflp0P/ 

transformers ___ \ 

Solid-ntot* 1C boesd elnctronic contj.' (of 
volt ago grabitiBers to Keep mo | 
l 0 5% also avtiilnblw 


UNIQUE SYSTEMS & CONTROL^j^ 

A-92/1 NARAINA INDUSTRIAL A NE Acg.-j 
NEW DELHI-110028 PHONE 5^ 


fltron 


BLACK & WHITE 
TELEVISION JTA\ 


CHASSIS 


N 

★ TV Manufacturers 

★ Hobbyists 

★ Technicians 
ATRON-For Proven 
Performance 


PtMtcCoittKt 

Atron Electronic 
Industries 

62-A. M G Road. 
Secunderabad-500 003 


cofl winding 
machines 


for wide § 

applications | 

light, medium, if/d 

heavy duty « ^ 

armature, 
stator and %- 

winding machines!^?? 


EXCEL ELECTRONICS 

II. NAA2 CINIMA BIDS. 2ND flOOB 
LAMINGTON ROAD. BOMBAY 400004 
PHONE 359240 GRAM COIL WINDCft' 



PH: * 

" mur ** n "T' J^Bww wonts 7123560 

M-4 Vishal Market_Permarv ;olony (yy est ) p e ihi-l 10009 ‘ 
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1 PAROTID CIRCUIT SOAROS A KITS j 


Bi 


Iteleclrwil .. 

Ra 


Rs 

41 Audio Levin Indicator 4 LtOs 

3 

4(J 

42 Stereo Audit) M*1r?r (10 1405) 

to 

12S 

43 FloLlionit Crussover Network 

10 

30U 

44 Digital Clock Marh-I (f NO 500) 

10 

.125 

46 DigUal Clock Mark H (LFD typ«> 

j? 

400 

46 Digital Clock Mark-til (Flat L£04cm Diapta/I 

20 

4(X) 

47 Small Display tor Clock (Using 7 risu. LEDs) 

5 

40 

46 Un ivsimI Timer \ 1 set, lo TO hours) 

20 


49 IV brawler 

b 

15Q 

60 UHf rv Preen ip 

a 


•> f TV Pattern {tenet alor 

it 

noo 

V TV tiameb (4 games) Built your own TV 

15 


L. J MoHuiRl Door Bell 

ti 

65 

64 Electronic Horn lor Car 

5 

/6 

y» Walkman Qrs< a Light 

2 

30 

n» 10 Draco Light Star Figure 

/ 

60 

5 1 Mi)5«|U)lto ftoppi4lt*r 

3 

35 

‘18 l u|tit Dtinnwr 

J 

75 

99 Musical Door Bell (16 different Bounds) 

15 

140 

bU tmeigm»cv light 

10 

160 

61 40W ihypitOi 

N 

200 

62 IOOW >.ivin|. 

12 

‘ 650 

S3 fbO'V invnrti n 

12 

600 

64 Xreo Station Vi'isatu* Intercom 

5 

— 

65 Automatic Voltage Statu liziti (KIT with rei.iy) 

6 

no 

66 Electronic Regulator for Ian 

5 


6/ Digital Combination Lot k tor Cars 

10 


68 Water l.ovet Indicator 

6 


00 Baltin y Eliminator 

1 

36 

70 Automatic Cdi Theft Alarm 

10 


I 1 Regulated Power Supply 1 5V lo t?V 

adjustable 

0 

iso 

72 Hurgplar Alarm 

15 


73 Sterner Balance indicator 

6 

75 

74 Microphone fVe amplifier 

fl 

150 

75 General purpose PfB (available t2 models) 

12 


7b Battery Charger 

10 

125 

77 too-100W Powei amp with pre-amp 

30 

800 

78 Signal mjectoi 

5 

40 

70 Mono to Steieo Convertor 

7 

100 

80 Mem Coppei Clad PCB 15* 10cm 

10 


NOT E Price includes supply of otroult dU^ram and oompo> 

Mult layout. Fof waulry ssihi HwM .nailapi and tar vpv 

delivery 40S advance strictly by MO/OD mmtrmim order ese- 

cute by VPP Rs. 40/- 

TELECTRON INDUSTRIES 

No 98. Omyk, Neger Mr* Street. 

Noe r Rower Houm and End o» Gwen Kad taah Street 

KadamOeMem (Madras-SCO094 Ph 428805 T 

Counter Safes at 

ABIRAMI ELECTRONICS 

17, Athipattnn Street, 

Mount Road. Madras 800002 


At* rtf con 


CAPACITORS 
KNOWN /’’’"X 

from M 5} YEARS 

LAST y^y 

FOR IT’S 

EXCELLENT QUALITY 
fct REASONABLE PRICE 



Jut Reputed Clients During 15 years 
MURPHYPHILIPS-WEICOCROWN 
manufactured bv 
SUNREX ELECTRONICS 

l*/2. G I D C. ESTATE. 

KALOL (N G.) 382 728 


VINSONS 

AUTOLITE 



FOR YOU 
REQUIREfENTS OF 


MINI, MIDGET & 
POWER RELAYS 


MANUFACTURER AND DISTRIBUTORS OF 

P01YPR0PIYN NYLON. BAKELITE BOBBIN 
RELAY BOBBIN. LAMINATION 
LEATHEROID PAPER. SIDE BRACKET 
ALL CLAMPS 




MAK CORPORATION 

I 353'.' (OLD) NAMAYAN PHH IT'NI V '■ !M0 I'HUNI M4K 


kASTIC-O-METAL ENTERPRISE 

20&vek Nagar. Calcutta 700075. 

|*l722429, Gram: PLASTRONIC, Cal-32 


1 QUALITY IS YOUR PRIME 
SNCERN WE ACCEPT YOU 
S OUR CUSTOMER. 


\A TT ENT ION: PCB MANUFACTURERS 

GLASS EPOXY 
COPPER CLAD 
PAPER PHENOLIC 
LAMINATES 

Ready Available: 

BINITA TRADING CO. 

20-A, Ratilai Mansion, 

28/30, Parekh Street, 

S.V.P Road. Bombay-4 
Tel: 359900 and 389959 
Authorised Dealers: 

FORMICA INDIA DIVISION 


HAND FLY PRESSES 





























































PRINTED CIRCUIT BOARDS A KITS 

ft. Ho—d Price at P.C. 

PCS 

KIT 

No. Boards (♦ C Otar • C. L/out) and KH lor 

Ra 

Ra 

6? TV Booster 40-SOOMHz Wldo Band HIO 

17 

295 

68 Hl-Qaln Channal IV or VIII TV Booater 

17 

295 

68 100W Guitar Ampullar HI-FI 

17 

550 

70 FM-cum-AM Radio Racaivor 

22 

275 

71 Two Lina Intarcom Modulo 

17 

275 

72 Audio Level Indicator-Stereo 

9 

150 

73 VU malar LM301 6 BC108 Starao 

10 

275 

74 30W.30W St Amplifier STK438 

33 

550 

75 WAA+WAA tor guitar 8-Tranalatora 

33 

440 

76 Tranalator Fault and Ufa Taalar 

33 

330 

77 Graphic Equal tzar-10 Band Mono IC4138 

33 

660 

78 25+25W St. Amplltler-20S0IC<PR A4TC 

40 

550 

79 TBA 810 Tap# Raeordar 3TRS or 4 TRS 

13 

150 

B0 Slmpla Split Second Digital Stop Watch 

15 

520 

81 Mixer Preamplifier uamg two LM301 

12 

132 

82 Magnatlc Pickup Pro Amplifier 

12 

132 

83 Pra Amplifier and Equaliser IC741 

25 

330 

84 12TRS St. Pra Amp with Tone control 

17 

250 

66 FM Stereo Receiver 

40 

375 

S6 TV on/off Remote Control Transmitter 

12 

165 

87 TV on'oil Remote Control Receiver 

17 

175 

88 100W+100W Hi-Fi St Amplif.er+PSU 

60 

990 

88 Earth Leakage Circuit Breaker 

22 

550 

90 Ph-Meter (Probe at extra coat) 

17 

490 

91 170+170W St Amplifier MOSFET*PSll 

78 

2600 

92 Power Supply tor Stereo 40-40W 

18 

280 

93 103 LEO Display Digital Clock-7316 

45 

396 

94 ICB10 Audio Ampllfier+BTV Control 

to 

105 

95 Walkman Stereo Tape Player 

20 

530 

98 Portable 2-ln-1 Radio 6 T Recover 

46 

515 

97 St Pre-Amp with Active T Control 

17 

255 

98 St Rumble Filter 

11 

83 

99 Noise and Rumble Filter 

11 

63 

100 Line Pre-Amplifier 

11 

85 

101 1C Disco Light Star ur Circle LEDs 

11 

65 

102 1C Electronic Organ 

65 

770 

103 Car Stereo Tape Player 

22 

220 

104 Power Supply IN-Car tor Radlo/TR 

11 

165 

Postage SS Ra • Adeanoe MS tor VPP orders. Kits 

Include PCS a ell components unassembled. Cabinet at 

extra east. Our 49b Pm. Uat-bne Rupee 



n TELTRON ELECTRONICS 

£W No 6, TRUSTPURAM. Third Cross 


IS Kodambakkam. Madras EQ0024 


(Mfre: PCS*, Kite, Small Transformers A Coils,. 


FOR ACTU 


MANUFA 


• Push-button telephone 
and Memory-dialler IC’s 

• Melody musical ICs 

• Touch Dimmer IC’s 
Contact representatives 

PREMEDIA ASSOCIATES 

J , I8B. AsaJ Ali Road. 

New Delhi 110 002 x 

Ph. 263939/277747. 

Tlx. 031-62136-PAAS.-IN 


: »3 I 



For Quality Guru Magnets 

1. 51 cm, 31 cm YOKE Coil 
Magnets (B/W..Colour). 

2. Linearity Coil, Baiun Core. 

3. Line Driver (5or«. 

4. Permanent Ferrite Magnets 

Manufactured by. 

Shree Satguru Plastic Ind. 

p O. Khanna Nagar 
Batata Road, AMRITSAR, 

Ph 46379, 33223 Cable. SALIG 


grcpticcircls 

indb<*<«4» 

Manufacturers of 

PRINTED CIRCUIT 
BOARDS 

WH-30 Maya Pun Industrial Area 
Phase 1 New Delhi 110064. 
Telephone 594980 


Call it 
Magnet Charger j 

We make aii types of J 

magnetising equipments. | 

Electromagnetisers, j 

ON-LINE & Stored Energy i 

magnrtismg machines ! 

Goon 1 ■ | 

rtjl ’loudspeakers | 

yf~dL ‘Pressure units | 

1 ’ .u". ' Auto Magnetos tor 

Scooter Mopeds 
A k Motor cycles J 

t ‘Cycle Dynamos 
I . < ‘Generators 
* , • n r. M-.tp.rs f■ tc 

,; £ert*ieonduc ton \ 



Design Specialist . 

in electronic Industry say |J Jpi 

~rms is easy: JKAm 

Transfering Is fast 

Simple. Accurate fir Reliable. — s 

Successful In thousands of applications. 

It stays permanently 
on metals, mylar. Plastic de wood, 
with IQ H.C laquer coating. 

A real PLUS 

In your production planning. 

INSTAPRINT DRY TRANSFERS 

offers greatest performance advantages to: 

* OEM's/Quality control/ * Software/system 

Telecommunication depts. developments 

* Scientific/commercial * Control system/ 

application*. computer engineering 

* Documentation/ * Drafting aids to 

colour coding Engineers/Architects 

* Audio-vtausi presentations * P.CJB. at screen printers 
We also offer custom butit logofa fir configurations. 

WOOD STOCK IMC. 

Awn—Map. Howl. S uftf-MO OPS. T«i667flB6^» 
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PMVTKO circuit borseMBLED 


I 


(T. 'lSr r,or R * i50/ ‘ 

|lv«<.'Vn M range Rs. 90/- 
j Melodies generator 80/- , 
« bwmo^wOtomatic 16 Melodies horn 
43 f»« (mn.fgcooter 140/- o Room to 
« lntercom-cum-10 watts audio 
«« otifler 85/- o Programmable music 
‘Snerator cum electronic dice 115/- 
o Programmable music generator-cum- 
mosquitto reppeller 115/- a Mosquitto 
reppeller-cum-eiectronic dice 115/- a 4 in 1 
circuit 1—1) Psychedelic or dancing light 
200 watts. 2) Clap to flash 200 watta. 
range 20 fts. 3) Touch to flash. 4) 7 watts 
audio amplifier Rs 115/- □ 4 in 1 circuit 
II—1) Clap/sound switch range 10 fts. 

2) Touch switch. 3) 1C timer. 4) 7 watts 
audio amplifier 100/- o 15 tonnes 
hormonium 65/- □ 15 tonnM hormonium 
cum-mosquitto reppeller 75/- □ 10 watts 
15 tonnes hormonium 125/- □ 10 watts 15 
tonnes hormonlum-cum-moaquitto re¬ 
ppeller 135/- □ Audioable timer up to 2 'A 
hours 90/- □ Timer using relay 85/- 
□ 10 Watts audio amplifier 55/- □ Musical 
call bell 60/- □ Bird sound generator 25/-. 
Ask for additional price list with stamped 
envelop. 

Kit consists PCB, unassembled com¬ 
ponents, circuit diagrams and details. 

Add 10% extra tor assembled kit. Mini¬ 
mum order of Rs 50/-. Send 50% advance 
for VPP orders by M.O./D.D./P.O. to: 

PERFECT ELECTRONICS, 

453 Qanapati Ali, 

Wai-412803 

Oistt-Satara (Maharashtra). 


PANEL METERS 
Myrasmoa movmscm. 

• OTMMKTH TYK 



INDOTECH DEVICES PVT. LTD. 

*-75. SECTOR-5. P ». NO I*. NOIDA-M1301 
OISTT GHA2IABAD (UP) PH; 806*3818, S054462 (DELHI) 
OUR ASSOCIATES 

PH B499S7 (MADRAS), PH. 2534517 (DELHI) 

PH 270070 (BOMBAY), PH 410S6 (KANPUR) 

PH 61845 (TRIVANDRUM), PH 24363 (AHMCOABADI 


DIRECT ETCHING 
High Duality 

TRANSFERS A TAPES FOR PCB 

Contact 

TRADEWAY 


insulating Spacart 



Socket Adapters A covers 

• e 


insulating 
V Brackets 



::W" 


mekasonic 



for Auditorium, 
Musical Amplifiers and 
Public Address system 


MEKASONIC INDIA 
EXD PRIVATE LTD. 

227A, Rash Behari Avenue, 
Calcutta-700019.Phone:42 2697 


AVAILABLE FOR SALE! 

E.H.T. TRANSFORMER & 
ELECTRONICS TUNER FOR 
COLOUR T.V. AS IS WHERE IS 
BASIS. @ Rs. 25/- EACH 
MINIMUM 100 PCS. 

Contact: 

SOUTH DELHI ELECTMMICS 

325 MASJID MOTH 
NEW DELHI-110048 
PH; 666 585 p; 
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One Indian company 
is substituting 
the world." 


u 



v 




T*** ;. ;W 

the professionals " ; 

who are • 

making fundamental 
breakthroughs in electronics 


Senes is launching >1 concerted 
programme lor (he indigenisution of 
key electronic components. VHP 
electronic tuners are the second of 
its products to sweep over the market, 
offering TV munulaeturers a high 
technology substitute that is second 
to none in the world. 

This indigenisntion marks a 
breakthrough in manufacturing 
technology, an independent Series 
effort. 

An inherent pan of the programme 
is the complete technical assistance 
offered by Series to make the VHP 
electronic tuner compatible lo B & 
W and colour televisions 


And that's something that lias never 
been available to Indian T V 
man 11 lac 1 u 1 c j s be I ore. 

The Series technology 
offer 

Series technology for you 

* Manufactured by the latest 
machinery. 

* Complete technical assistance 

„ offered to make the Series VHP 
Electronic Tuner compatible to 
your B & W and colour television. 

* Complete technical assistance to 
make indigenous operating units 
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Specifications 


* CCIR Standard 


* Power Crain. Minimum 21 
thmugh all channels 

< dB 

* Ciain Deviation' 6 ilB bet 
channels. 

ween all 

* tiain Reduction: 40 dBniii 

limum 

* ACiC; Reverse 1 to S volts 


* Noise l-igure: Not more tl 
dB through all channels. 

lian 8 

* Provision for AIT. 


* Piovision for Mechanical 
Mounting. 

or PC B 


$ series 

ZJ We’ve dot what i 


For further details write to us: 

* Series Audio Systems (P) Ltd. 

l 149B. DDA Sheds.Okhla Industrial Area.Phase II. New Delhi-110020 

I Tei.: 636422 


got what if takes to be the finest. 



INFORMATION AT 
YOUR SERVICE... 


ELECTRONICS FOR YOU 

Our prune publication A monthly magazine cater¬ 
ing lor the information needs ol the studunl, the 
researcher and the electronics industry in lad. lor 
any one who may be interested in electronics many 
marine! 

With a wide variety ol articles tiy out writers and 
conhitHilois. we also keep our readers up to date on 
recent trends, ideas and products and include easy 
to make piojects with complete instructions 

FACTS FOR YOU 

Our specialist magazine Hus monthly deals willi 
the latest economic trends and has proved an inval¬ 
uable asset to students and reseaichers alike Pre¬ 
pared by a panel of experts it also punts 
contributions from eminent economists which help 
disseminate new ideas and theories from around the 
world 

PUBLICATION DIVISION 

Apart from our two main magazines we also publish 
books and directories A variety ot books have boon 
published particularly on electronics, which cater 
tor both amateur experimented and expert 
researchers 

We also stock some selected books on electronics 
and computers These are sold through our sales 
offices, our distributors' offices and then agents 
and also supplied through our Books Mail Ordei 
Service 

PHOTOTYPESETTING DIVISION 

Keeping with the times we have a phototypesetting 
computet tocatiy out all typesetting and layout |obs 
toi our publications Occasionally. |ob wmk is also 
accepted for books and company annual reports 

RESEARCH AND DEVELOPMENT 
DIVISION 

Apart from Kits ’ll’ Spares our supplier lo hobby¬ 
ists and researchers—we have a well equipped 
laboratory to carry out tests and research on new 
ptodurts m the market and those under develop¬ 
ment Most circuits and protects published in 
Electronics For You magazine are hrst tested in this 
lab 
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For details, write to ‘ 

EFY Enterprises Pvt Ltd 

605 Siddhartha’, 96 Nehru Place 
New Delhi 110019 




KEONICS 
BREAKS 
THE TIME 
BARRIER 

Instant communication 
with the press 
of a button. 


Karnataka State Electronics 
Development Corporation has 
surmounted the often experienced 
time barrier in today’s 
communications-dependent world. 

The break-through was achieved 
with the introduction of ultra-modern 
VHP two-way communications 
equipment, manufactured in 
collaboration with MARCONI, U.K. 

The unique features of KEONICS 
communications equipment facilitate 
instant communication: 


KEONICS ever-increasing range of 
products include PAX Intercom 
Systems, Close Circuit Televisions. 
Colour B&W Televisions, 
Telephone Instruments and 
Computers. 

Promotion ol joint ventures and 
assistance to entrepreneurs are 
amongst KEONICS electronic 
promotion activities. They include 
marketing assistance, raw-material 
procurement, project planning and 
project implementation 


* Duplex operation 
•Talk through mode 



Forest guard using KEONICS 
Man-pack VHF unit. 


Karnataka State Electronics Development Corp. 

Communication Systems Division, 

1st Stage, Peenya Industrial Estate BANGALORE 560 058. 













AVAILABLE 

PCBs FOR YOU 

FROM READY STOCK 

Following ready-to-solder, roller tinned PCBs in phenolic board, unless mentioned 
otherwise, are available for the projects published in Electronics For You’ magazine: 


Not. Np 

PartHcutara (EFV Issue) 

Current 

Ref. No. 

Psrtilculars (EFY lotue) 

Currant 



Price 



Price 



(Re) 



(«a) 

EP-79/80-20 

(a) fciactronic Digital Clock PCB No 1 

1 1 

84-04/58 

Digital Multimeter with Liquid Crystal 


EP-79/80-21 

(b) Electronic Digital Clock PCB No tl (Set) 

It.- 


Display (April 1984) 

22/- 

EP-79/BO-52 

(a) Stereo Cassette r /Player PC ft No I 


M 04/65 

Regulated Bipolar Output DC-DC Converter 


EP-79/80-53 

(b) Stereo Cassette 1 Player PCft No M (Set) 

24 


(April 1984) 

11/- 

EP-79/80 116 SlBfPO Cassette Hre-amplifier 

1 1 

84-05/56 

ASCII Key Board & Video Monitor fo, Ihe 


8100/01 

DVM Module for Digital Voltohineipr-cijm 



May 1984 Microprocessor Kit 

38/- 


Thermomeler (Aur 81) 


84-05'7? 

Multipurpose Tone & Sound Synthesiser (May 84) 

11/- 


(a) In Glass Epm.< 

44 

84-05/77 

Dual Power Supply for Op-Amps (May 1984) 

11'- 


(b) If' Phenolic FL'anl 

n 

84-06/63 

Tranaielof Lead Identrtier-cum-Tester (June 84) 

11/- 

61 11/24 

Basic Circuit Module (Li Y Nov 1981) 

i • 

84-07/55 

LED Dial Clock (July 1984) 

13/- 

81-11/54 

Input output Board for Microprocessor (Nov HU 

jj/ 

B4-07/56 

LED Dint Clock (July 1984) 

11/- 

01-12/70 

Stereo Amplilior (Annual Number 1982) 

??> 

84-07/66 

25-Watt Power Amplifier (July 1984) 

15/- 

01-12/08 

Control Card lor Disco Lights (An 82) 

13- 

84 07/67 

25 Watt Power Supply (July 1984) 

11/- 

61 12'85 

Power Card for Disco l ights (An 821 

11 

84-08/77 

The Capitence Meter (Auguel 1984) 

12/- 

02-01 '00 

Mam Board toi Microprocessor (Jan 82) G Epoxy 

If 

B4-09/63 

The Delay Switch (September 1984) 

11/- 


Pulse Genetator -cum Dmer (Jari 82 1 


84-09/71 

Function Generator (September 1984) 

25/- 

•2-01/32 

(a) PCB No 1 

ID- 

84-10/64 

20W-20W Slereo Amplifier (October 1964) 

15/- 

•2-01/33 

(b) PCB No II 

11 - 

84-10/71 

Analogue Frequency Meter (October IfM) 

«/- 

82-03/58 

Temperature Deviation Indicator (March 1982) 

11 - 

84-11/77 

Burglar Alarm (November 1984) 

18/- 

•2-03/23 

Slereo Control Module (March 1982) 

11/- 

84 12/73 

Machine Gun Sound Simulator (December 1984) 

11/- 

82-04/96 

EPROM Programming Board (April BP/ G Cpoxy 

26/ 

85-01/60 

Stereo Tape Deck (January 1985) 

16/- 


Cassette Tape Her. »der (April 1982) 


85-01/66 

Electronic Dice (January 1985) 

11/- 

82-04/34 

(a) Chawla 4 Co Cipe Deck PCB No 1 

11 - 

85-01/72 

Grlpoecope (January 1985) 

11/- 


(b) El IN Iflpe Deck PCB No II 

11/ 

85 02/63 

Television (e) Video IF (February 1185) 

11/- 

62*06/59 

Single Phasing Preventer (May 1962) 

11/- 


(b) Sound IF (February 1865) 

11/- 

82-07/31 

Non Destructive Power Supply (July fl?) 

ID- 


(c) Audio Output (February 1986) 

11/- 

82-09/61 

Pachisi Game (September 1982) 

11 ' 

85-03/57 

TV Receiver cum Video Monitor (March 1M5I 

71/- 

82-09/56 

Office Call Bell System (Sept 82) 

16 

85-03/56 

Power Supply tor TV Receiver (Mtrcn IMS) 

11/. 

•2-10/31 

Cassette Interface tor Microprocessor (Oct 82) 

11 - 

85-03/79 

‘GADATIAL 1 A 14-in-1 Project (March 1985) 

12/- 

82 10/54 

Tale Visage (Octobei 1982) 

ID- 

85-03,70 

Fire Alarm Syetam (March 85) 

11/- 

82-10/30 

Electronics Horn toi Cars 

11" 

85-04/87 

Electronic Touch Organ Circuit (April 85) 

22/- 

82-11/82 

Snooze Switch for Mechanical Alann Clock (Nov 82) 


85-04/64 

Electronic Touch Organ Keyboard 

35/- 


LED Analogue Clock (Annual 1983) 


85-04/12 

Stereo Tape Deck (Modula-2) April 88 

IV- 

82-11/83 

(a) Dial PCB No 1 

16- 

85-05/62 

Electronic Analogue Multimeter (May 86) G Epoxy 

13/- 

82 12/05 

(b) Circuit PCB No II 

16/- 

85-05/70 

Hourly Chime tor Digital Clock (May 86) 

11/- 

83-02/51 

Sanguinoscope (February 1983) 

ID- 

85-05/74 

Tape Cateette Copier (Pley Module) May 65 

11/- 

83-0484 

Digital Calender (April 83) 

33/- 

85-05/75 

Tape Cassette Copier (Record Module) May 85 

11/- 

83-02^54 

Digital Combination Lock loi Cars (Feb 83) 

ID- 

85 05/76 

Control Module 

11/- 

83-06/4? 

Musical Door Bell (June ^983) 

1 1 

85-06/74 

Touch Type ASCII Keyboard (June (6) 

22/- 

83 06 64 

Z-80 Board for Microprocessor Kit (June SJ) 


85-06/65 

SMPS Power Supply (ot B/W TV Receiver (June M) 

22/- 


Glass Cpoxy 

n<- 

85-07/76 

8109 Add on board (Slate Epoxy) 

88/- 

83-07/65 

Opto-Fmish Reportage PCB (July 83) 

20 - 

85-08/59 

SV-200V DC Power Supply 

12/- 

83-08,73 

Pressure Monitor (August 1983) 

ID- 

85-08/74 

FM Signal Generator 

11/- 

83-08/28 

Video Display Add on Board fDr 8085 Kit 


85-09/79 

LM 317 Ada Voltage Power Supply 

it/- 


Glass E(>oxy 

8b' 

8b-09'6? 

EPROM-Copier for uP Kit (Sites Epoxy) 

77/- 

83-09/37 

Digital Timer (September 1983) 


85-10/85 

Pipe end Alarm for LED Dial Clock 

11/- 

03-00-30 

Digital Timer (September 1983) Set 

44/ 

85-10/71 

Electronic Roulette Wheel 

IV- 

83-09'42 

Digital T imer 


85-11/62 

PCB of 8802 Board 

71/- 

83-09/43 

Digital Timer (September 1983) 


85-11/76 

Blown Fun Indicator 

11/- 

83-09 82 

Steam Fngmt* Sound Simulator (Sept 03; 

IT 

85-12/72 

Electronic Voting Machine 

44/- 

83 09/71 

MW Receiver (Sept 1983) 

ID- 

88-01/52 

Main Board MM for Mlcroprocesaor 

71/- 

83-1041 

Digital Clock with Additional Features 


86-01/82 

Single Duplay Operation 

11/- 

83 10 45 

Digital Clock with Add'tional Features Set 

27/- 

86-01/83 

Single Display Monitoring 

22/- 

83 10/51 

O' Master for Jam Suasions (Oct 1983) 

11' 

86-02,72 

AC Voltage Regulator PCB 1 

12/- 

M-107.1 

TV Pattern Gon«r«*.or (Oct 83) 

13/- 

88-02/73 

AC Voltage Regulator PCB II 

11/- 

W-11 3/ 

A Day Indicatoi with Alphabetical Display (Nov 83} 

10/' 

06-02/78 

STD Local Bar 

11/- 

8J 11 52 

Luwai Scale Electronics Ohmetei (Nov 83) 

11A 

66-03/76 

A Same ot Steady Handa 

11/- 

93 ’2/9/ 

25W*?SW Stereo System (Annual Number 1984) 

ID- 

86-03/80 

Quick 741 and 5S5 Tntar 

11/- 

83-12/77 

Digital Score Display Hoard (Annual Number 84) 

22/- 

86-04-83 

Radio Caaaette Recorder-! 

11/- 

03-12/70 

Digital Score Display Board 'Annual Number 84) Set 


86-04/65 

Radio Canette Recorder-) l 

13/- 

04-01,00 

Utility Door Bell iJanuary 1984) 

IV' 

86-05/80 

120W-120W Stereo Amplifier 

33/- 

84*02/68 

2-Band Hi Li Receiver (February 1984) 

11/- 

86-06/71 

VHF TV Bootter 

11/- 

84-03/71 

Musical Tone Geneiator (March 1984) 

11/- 

86-06/80 

Stereo Control Cum Preamp for 120-120W Amplifier 

17/- 


Your ordti will he executed within a wpf*/. upon receipt of full payment in advance alongwith your confirmed order. 

Kindly rush your oniei m the ruvne ot KITS N’ SPARES, preferably through a Demand Draft, Money Order or Poatal Ordera incaae of payment by cheque, 
remittance of PCBs and materials will o* madeordv cm realisation of the cheque , which is likely to take at least one month. If you wish to receive the goods by 
VPP. 25% of the value of your order may be remitted in advance with your order. 

For orders exceeding Hs twin value, packing & lurwardmg will be FREE For smaller ordera, pleese include Re 7 for packing end postage, and Re 9 in ease 
of peyment through an outatahon cheque 

Kits *n’ Spares 

605 Siddhartha', 96 Nehru Place, New Delhi 110019. 
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SENIOR EXECUTIVES 
ELECTRONICS PROJECT 


KANPUR 


ATTRACTIVE TERMS 


K.L. INDUSTRIES LTD... the electronics arm of QUALITY STEEL GROUP require Senior Executives for their new 
project for manufacturing Carbon Potentiometers being set up near Kanpur with top Japanese collaboration. 

The group is a multi-unit, multi-product organisation with a turnover of over Rs. 30 crores and is poised for rapid 
expansion into new areas. The company is looking for self-driving professionals to put this new project on a high 
growth curve. 

PROJECT MANAGER 

During the project phase will be responsible for planning, execution and growth of the project Besides monitoring 
implementation work, he will be required to contact with overseas collaborators, various Government authorities, 
equipment suppliers etc. On successful completion of the project, he will be responsible for all manufacturing 
functions involving production and production planning, maintenance, vendor development, plant administration. On 
every function he will be assisted by a team of qualified senior managers. 

Education: Engineering Graduate with Post-graduate Management training. 

Experience: 5-7 years in project evaluation, project provisioning, technology transfer, licensing and importation, 
erection and commissioning, manpower handling, etc. 

MARKETING/SALES ENGINEERS 

Responsible for conceptualising, developing, and implementing high quality marketing plans and achieving the 
company’s sales targets through dynamic and creative marketing efforts. 

Education: Elx./Elec. background preferably with a Marketing/Management training. 

Experience: Hard-core electronics marketing and field sales experience ef at least 4-5 years, including sales to 
OEMs, handling dealer network, advertising,etc. Ability to manage the company's own and secondary sales force. 

PLANT MANAGER 

Responsible for day-to-day running of the plant to achieve production targets at specified quality levels within 
budgeted costs. 

Education: Mechanical Engineering Graduate preferably with training in Industrial Engineering/Manufacturing 
Management. 

Experience: 5-7 years in manufacture of precision electronic parts/components. Ability to tram and develop the work 
force to achieve performance and quality levels comparable with the best world-wide, development ot healthy 
industrial relations and supervision of plant accounting and materials management, plant maintenance, tooling, 
jigging and automation. 

PLANT ENGINEER 

Responsible for developing and preserving the plant equipment productive capacity. 

Education: Graduate or Diploma in Mech /Elec. Engineering. 

Experience: 4-5 years in design, selection, installation, commissioning and maintenance of plant, machinery and 
tooling for precision component manufacture and assembly, with capability to upgrade and automat machinery for 
productivity improvement. i 

SR. PRODUCT ENGINEER 

Responsible for production design and applications and support, testing QC instrumentation. 

Education: Graduate in Electronics. 

Experience: 4-5 years in electronics component industry in design,'testing instrumentation/QC. 

Positions carry opportunities for training in Japan. Starting salaries will be commensurate with qualifications, 
experience and responsibilities. The company will assist in providing accommodation. | 

Please apply in strict confidence within 10 days giving full details of age, qualifications, experience, salary drawn and 
expected to: 

Director, K.L. Industries Ltd., 15/197, Civil Lines, Kanpur-208001 J 


JULY 1966 









WS INSULATORS 
OF INDIA LIMITED 
ELECTRONICS DIVISION 
BANGALORE 


W S Insulators is an internationally known 
manufacturer of electrical equipment. The 
Electronics Division is the newest member of the 
group and has ambitious growth plans. It is 
currently engaged in the implementation of 
projects to manufacture Power Line Carrier 
Communication Systems under licence from 
Siemens AG of West Germany, EPABX under 
licence from C-DOT, and several other new 
ventures. WSI is accordingly strengthening its 
Technical and Management teams, and requires 
the following personnel: 

Senior Engineer (Switching Equipment) 

Post involves overall responsibility for projects on 
design, testing, and systems engineering of 
switching equipment. Previous experience of 6/7 
years in Development/Testing of Micro Processor 
based Telecommunication Equipment is required. 
Experience in the switching area is desirable. 

Senior Engineer (Quality Assurance) 

Post involves overall responsibility for total quality 
assurance functions like I G inspection, reliability 
studies, failure analysis, quality documentation, 
etc. Previous experience of at least 5 years in the 
same area in a reputed electronics industry is 
required. 

Senior Engineer (Production Control) 

Post involves responsibility for methods/process 
planning, shop planning, vendor development, 
etc. Previous experience of 6/7 years in the 
Production Control Department of a reputed 
electronics industry is required. 

Englneera (Planning, Production) 

Posts involve active participation in time bound 
projects in the above areas. Previous experience 
of 2/3 years is required. 

For all tne posts, the minimum educational 
qualification required is a Degree in Engineering/ 
Electronics 

An attractive remuneration package will be 
offered. Applications may be made within 10 days 
to: 

Th« Divisional Manager 

W 8 Ir sulators of India Limited 

(Electronics Division) 

64/1 Jayamahal Extension 
Bangalore 560 046 


PRODUCT DEVELOPMENT 
GROUP 

Televisions Videos 
Home Electronics 

A leading multiproduct electronic consumer products 
manufacturing company with marketing operations 
spread Hill over the country wishes to organise a PRO¬ 
DUCT DEVELOPMENT GROUP consisting of 4 to 6 elec¬ 
tronics R&D Engineers of varied experience. Atleast 6 
months in a year, the group will be assisted by Japanese 
Engineers who will be specially deputed by their colla¬ 
borators The group will have an independent capital 
and operating budget and will report directly to the Chief 
Executive. The prime responsibility of the group will be 
to improve the existing products and develop new pro¬ 
ducts for providing strategic leadership to the company 
The group will be based in Delhi. 

Applicants must have a degree in electronics and be 
familiar with latest integrated circuits and other semi¬ 
conductor devices used in televisions, videos and home 
electronics appliances Compensation will be in propor¬ 
tion to applicants' talent and experience. 

Apply within 15 days, giving lull details of age, qualifica¬ 
tions, experience and present salary drawn, to 

Marketing & Management 
■ ■■ Services ■ , .. 

36-C, Connaught Place, New Delhi-110001 


ElMON 


TV SIGNAL BOOSTERS & 
VOLTAGE STABILISERS 

FOR TV, VCR, REFRIGERATORS, AIR-CONDITIONERS 



ELECTRONIC INSTRUMENTS & CONTROLS 

4319/3, Ansari Road, Daryaganj, New Delhi-110002 
Phones: 279663. 274928 


Authorised Stockists: 

(OELHI): 6 C G. Electronics, l Rat Market, Anand Motor Co.. L. Rai Mkt. 
(JHANSI)Jain Agencies, Sadar Bazar (RANCHI): R»| Trading Co„ Hatia 
Station Road (8ILUOURI): Elmcon (Sales) Corporation. Hill Cart Road 
(RAJAHMUNORY): Mutlard Electronics. T. Nagar 


Si 


electronics for you 

















National 

TV Testing Instruments 
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Single trace 
Monitor Scope 
VP-3830 A/H 

• 9 inch CRT • DC—10kHz 
(vertical), 5mV, 50mV/cm 
(VP-38.WH, ImV, 
lOmV/DIV) • DC-1kHz 
(horizontal) O.IV/cm 

• 221(H)* 223(W) * 

300(D) mm 

■Weight, approx 6 Kg. 


SIF/VIF/Chroma 
Sweep Generator 
VP-8800 G 

• Accurate pulse markers, 
5 Vp-p output | level 

(75 Aourput Impedance) 

• 10V SCOPE output, 
triangle wave,10kA or 
moie Impedance 

• 150(H)*210(W)*3S0(D) 
mm. 

• Weight, appro*. 9 kg. 


I f*V ts ' b|'| output tc»ci 

’ • j-®" 1 (75 Aourput impedance) 

if ^ | •rr m rr 

ML . —~— V triangle wave, 10kA or 

~ni T' W more impedance 

• 120 dB output level IlH 1 U ui . 'g? f •i 50 (H)* 210 (W)* 3 S 0 (D) 

• Marker frequency, 5 pulse markers. * «. mm 

• EXT TRIG e Weight, appro*. 9 kg. 

• 100(H) x 430 (W) X 250 (D) mm. 

Weight, approx. 5 kg 1—- 

Send enquiries against your Import Licence and write for details to Local Representatives 

Associated Electrical Agencies 


t n H TtT\ M T IA M V f 411a ■ 4ilfflMMill 


7/9, Ansari Road, Daryaganj, New Delhi-110 002. 
Tel : 276142, 277967, Telex : 031-62418 INLD IN 
Crams: NIPOBATERY 
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,J£X DIGITAL ic 

TESTER 4024 D 


High speed and 
excellent performance 


s>, 






Features 

• Microprocessor controlled and pre-programmed to test 
various types ot gates, flip-flops, buffers, latches, 
multiplexers, shift registers, counters, etc 

• Automatic functional testing of both TTL and CMOS ICs 
(P re-programmed for full range of popular IC's) 

• Self check facility to check internal hardware 

• Provides continuous checking ot IC and automatic 
identification of power pins 

• Automatic Identification of inserted IC/its functional 
equivalent 

• Trainer Mode to study the truth-tables (I/O relationship) ot the 
IC under test, using single step mode 

• Audio alarm for fault indication 

• Facility to test ICs under Loaded Condition-Automatic 
selection of loads (FANOUT CAPABILITY) 

• Easy expansion for new IC's in future using tape load.eproms 
Plus optional feature like logic level testing over 
recommended supply voltage range, convenient print out 
and provision for testing IC under wide temperature range 
etc. 

For further details or demonstration, please contact • 


RC INFORMATION TECHNOLOGY 


MICROMAX 
Tiny 888< 



The 16 bit trainer 
that understands you. 
Whether its specs or price 

Take the 16 bit trainers you get In the market. Tall 
performance claims - that don't work out. Prices that 
seem tow - till the 'extras' add on. Delivery schedules 
- that are rarely kept. Support - that just Isn't around. 
Then look at MICROMAX'S Tiny 8886 

• 8086 / 8088 at 5 MHZ on the same board with easy 
strap change 

• 16 K bytes ROM, 16 K bytes RAM expandable to 256 K 
on board upper & lower bus 

• 48 parallel I/O lines, serial I/O, audio cassette l/F, 
Timer 

• On board on line EPROM writing of 2716 through 256 

• Price - Rs.6300/- (Only taxes extra). 

8 bit /^trainers - ‘tiny 85‘ and 'tiny Z 80' - only 
Rs.2950/- each. 

SUPPORT 

INTERFACES: 

• 12 bit A/D & 8 bit D/A • IC Tester 

e 8 bit A/D 8i 8 bit D/A • 8748 / 8755 programming 
e Numeric printer l/F e 64 KB Dynamic RAM 
e I/O Monitor • 2815/16/17 programming 

e Ten interface cards as per CEDT Bangalore specs 

DEVELOPMENT AIDS 







Selectivity of quality Parts today means increased 
sales tomorrow 


Murata Japan offers quality components for Colour Television, B/W Television, 
Mechanical/Electronic Tuners, Key Telephone and VCR. 


The application of rigid tests and spot 
checks that ensure quality control are 
standard procedures at Murata. Highly 
automated machines and processing 
techniques, lead to volume production 
at Murata That is how Murata offers 
you quality components, that too at 
competitive price for 

Colour Tola vision 

• VHF-UHF Electronic Tuner Part No. 
TUMUF4EC-703 

• EHT Transformer with integrated 
high voltage focus and screen 
adjusting potentiometer Part No. 
MSH1FCF 

• SAW Filter Part No. SAF38.9MVB70Z 

• Ceramic Filter Part No. SFE5.5MB 

• Ceramic Trap Part No. TPS5.5MB 

• Ceramic Discriminator Part No. 
COA5.SMD3 


uiulinlii 


There m no eeual 

Committed to lender 


• Posistor for degausmg Part No. PTH 
BG 180M290 

e High Voltage Focus and Screen 
Adjusting Potentiometer Part No. 
MHF 002-63B 

Black & White Television 

• EHT 

• VHF Electronic Tuner 

• SAW & Ceramic Filters 

e 15KV & 20KV Fast turn-on rectifiers 

Mechanical/Electronic Tuner 

e Miniature Ceramic Capacitors 

• Feed Thru Capacitors 

Key Telephone 

• Piezo Ringer 

• Ceralock Filter 

• Piezo Speaker 


Inde Associates 
202, Vikram Tower 
Rajendra Place 
New Delhi 110 008 
Phone: 5719087, 5714176 
Telex: 031-62126 AB INDE IN 


Video Cassette Recorder 

• AC Line Filter 

e EMI Suppression Fillet 

• Tuner 

• Capacitor /Resistor Netwo'xs 

• Piezo Electric Sensor 

Majority of above components are 
allowed for import under Open General 
Licence (per appendix 6 list 8 Part 1) 
Custom duty is @ 50 percent ad val¬ 
orem per custom notice No 36/85 
dated 28.2.1985 

As Indian agents of Murata Mfg. Co. 
Ltd., Japan, we can immediately 
quote you competitive price and 
reasonable delivery for above compo¬ 
nents Why not to contact us today ? 


Inde Associates 

16 Rest House Crescent 

Bangalore 560 001 

Phone: 579289 

Telex: 0845-8084 AB INDE IN 

(covers southern India) 
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NOW AVAILABLE 



AN INTRO¬ 
DUCTION 
TO MICRO¬ 
PROCESSORS 

FROM CHIPS TO 
SYSTEMS 

By Rodnay Zaks 


9 ^^ 


SIP# 


POWER 

SUPPLIES 

SWITCHING 

REGULATORS 

INVERTERS & 

CONVERTERS 

By Irving M. Gottlieb 



f Price: A 
Rs 52/- 
l 576 Pages i 


Are you intrigued by the mystery and power ot microprocessors? This 
beautifully illustrated edition of a SYBEX bestseller takes you on a last¬ 
paced adventure through the fundamental concepts and inner workings of a 
microcomputer All aspects of microprocessors and related components are 
described in easy-to-understand terms internal operation, memo.ies, peri¬ 
pheral chips, system interconnect, microprocessor applications, program¬ 
ming, interfacing and system development 
This book is written for everyone who wants to understand how a micro¬ 
processor operates and how a complete system is assembled from chips In 
particular, it is an important resource tor students, scientists, and engineeis. 
as well as the nontechnical reader Surprisingly, no preliminary knowledge 
of computer or microprocessor technology is needed to understand this 
book The concepts are carefully defined, each in turn, and the next is 
presented in a simple and progressive way, 

The information presented is applicable to any microprocessor although 
many specific examples are given You are introduced to concepts and 
design principles common to all microprocessors You are given the stand¬ 
ard rules of design and shown how they apply to various microprocessors 
You are shown both the differences between various microprocessors, and 
the advantages and disadvantages of specific microprocessors 
This book is organised to introduce you quickly and effectively to the inner 
workings of a microprocessor It wilt help you understand how a micropio- 
cessor works, even if you have had no prior experience with electronics 
Its chapter provides you the basic definition to understand microproces¬ 
sor. takes you inside the microprocessors, examines the other components 
that make up a complete system from the memory chips, advantages and 
disadvantages ot the vinous microprocessors avai lable, how to put together 
a system easily arid rapidly, mam application areas for microprocessor 
connecting the system to the outside world and programming it (interfacing 
techniques, microprocessor programming assembly and high-level pro¬ 
gramming), techniques necessary for connecting the main input/output 
devices and peripherals, basic definition and techniques tor programming 
microprocessor, resources available in assembly language and survey high 
level language tools available for efficiently developing a system and also 
forecasts future developments. 

Microprocessor technology has beocme an essential component of the 
industrial world today. It Is the author's contention that it is possible to learn 
about microprocessors in a short time. 


r.nNTFMTB 

CHAPTERS: Fundamental Concepts. Internal operation of a Micropro¬ 
cessor System Components Comparative Microprocessor Evalua¬ 
tion System Interconnect. Microprocessor Applications. Interfacing 
Jb^hmques. Microprocessor Progiamming. Assembly and High-Level 
ijKogramming System Development The Future. Appendices Index. 



Price: 
Rs 60/- 
438 Pages 


e A comprehensive guide to operating power sources used in applications 
front TV sets 10 computers. 

e Technical data and operating techniques from a wide range ot sources 
collected into one convenient handbook 

• Shows how integrated circuit technology has simplified the design of 
switching type power supplies to make them more affordable as well as 
more efficient 

• Contains the details and depth required by the professional, the basic 
explanations and advice needed by hobbyists 

Here, one easy-to-use volume is the most complete and up-to-date infor¬ 
mation available on switching regulators and power supplies Written and 
compiled by an author who is one of the most knowledgeable and respected 
authorities in the held, this is an essential tool tor radio amateurs, electronics 
experiments, and computer hobbyists. . . as well as tor electronics 

technicians and engineers. 

Nowhere else can you find such a wide range of related techn ical data and 
practical applications of electronic equipment operating power. Whether 
you are building a homebrew radio transmitter, adding hardware capabili¬ 
ties to your computer, or are involved in state-of-the-art electronic design, 
you can count on finding exactly the advice and information you need. Plus, 
you will gel hands-on-experience working in inverter, converter, and power 
supply circuitry with the wealth of circuit diagrams (many with parts lists) 
included here 

With such a large portion of today's electronic equipment deriving their 
operating power from regulated supplies using inverters and converters— 
TV sets, radio transmitters, computers, electronic ovens, and more—you 
owe it to yourself to stay m step with all the latest developments. This 
exceptional guide-book gives you both technical data and practical applica¬ 
tions in one power-packed volume. 

-CONTENTS — ..•- 

CHAPTERS Introduction. Inverters and Converters. An Overview. 
Theory Inverter and Converter Design. Transistor Inverter and Con¬ 
verter Applications. Thyristor Inverter and Converter Applications. 
Switching-Type Power Supplies. An Overview. Theory. Switching- 
Type Power Supplies. Noise Considerations. Switching AC Voltages. 
Switching DC Voltages Passive Switching Components. Semicon¬ 
ductor Switching Components. Voltage References and Comparators. 
Switching Regulator Design. Rectifier Circuit Design. Switching-Type 
Power Supply Applications. Appendix A Greek Symbols. Appendix B 
oltage or Current Ratios vt. Power Ratio and Decibels. Index. 
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Amateur Radio 
Regulations 


flO Amateur radio is becoming increasingly populai 
as a hobby in India yet few have complete 
knowledge about the government rules and regulations 
in this regard This article familiarises prospective hams 
with such policies and advises them how to import their 
hamming equipment 

-Ashok Bai/al, VU2AEY 




A Zero-Cost, Infinite-Life 
Soldering Iron 


AC Most electronic experimenters usually have a vast 
*tw collection of burnt out soldering irons generally 
a result of the wide variations in the supply voltages in 
metropolitan cities This article describes a method 
for reconditioning damaged soldering irons so that 
hobbyists can experiment without fear of failure 

P Narasimha Rao 


Envelope Follower for 
Guitars and Organs 


it is very difficult for amateur guitarists to obtain 
OU electronic gadgets since they are not made 
locally This project for an envelope follower produces 
an effect similar to wah-wah, except that It is auto¬ 
mated Though designed for guitars it is equally 
suitable for organs 

—D Gowdama Chandran 
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Your right connection for 
solder and solderless connections 

The Cooper Group, Germany offers 
reliable Soldering, Desoldering and Wire-Wrap tools. 



Wire wrap toots 


Soldering stations 


Desoldering station 


Gardner-Denver Wire-Wrap tools are 
designed for high density solderless 
interconnections as per international 
standards DIN 41611,1EC 352, MIL 
STD 1130. Range includes . 

• 14 YB2 Series heavy duty, mains 
operated wire-wrap tods for 
production usage 

• 14 GlSerics light weight, mains 
operated wire-wrap tools for 
miniwrap application 

• 14 R2 Series battery powered, wire- 
wrap tools for field repair 

• 34 AWG pneumatic wire-wrap tool 
for high-density interconnections 

• 14 YM1 Series pneumatic wire-wrap 
tools for horizontal wrapping 

• 14 YP1 Senes air powered tools for 
continuous high production use 


Weller WECP-20 temperature- 
controlled Soldering Station is for safe 
soldering of highly sensitive electronic 
components and quality assembly of 
PCB's. 

Weller EC2002 Soldering Station is 
meant for ultra sensitive soldering jobs 
in research and development work 
which demand continuous monitoring 
of working temperature digitally. 

Weller WMCP - EC miniature 
soldering Station is for micro¬ 
electronics jobs- 

Weller AG 700 hot air station is for 
soldering of flat packs, to wire wrap 
posts, and shrinking of insulating 
tubes. 

Weller Heat-a Print station is for 
soldering and desoldering of hybrid 
circuits. 


Weller DS701 Desoldering and 
Soldering Station is designed for 
soldering and desoldering of sensitive 
MOSFET IC’s without risk of 
damaging them. 

Weller VP 801 EC Desoldering Station 
has built in vacuum pump. Nine 
different desoldering nozzles handle all 
types of desoldering jobs including 
desoldering of flat-pack (two sided) 
IC's and quad-packs (four-sided) IC’s. 

Soldering, Desoldering and Wire- 
Wrap Tools are allowed on Open 
General Licence per current 
import policy. Custom duty is 
levied @ 20 percent ad valorem. 

Get in touch with us today to buy 
best Soldering, Desoldering and 
Wire-Wrap tools. 


[[CooperToolsj] 


There is no equal 


Inde Associates 
202,Vikram Tower 
Rajendra Place 
New Delhi 110 008 
Telephone 5719087, 5714176 
Telex 031-62126 AB INDE IN 


Inde Associates 

16, Rest House Crescent 

Bangalore 560 001 

Telephone 579289 

Telex: 0845-8084 AB INDE IN 

(covers southern India) 
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Some Appreciations 

I have just started taking Interest in making 
electronic projects and gadgets. EFY has 
attracted my attention to the world of elec¬ 
tronics. I have constructed some easy-to- 
make projects on my own. 

Convey piy thanks to Mr A. Subrahmanyam 
for the article on ‘Troublesome Tubelight'. It 
is working very well. 

SUNIL Q. KRIPLANI 
Bombay 

a The article on ‘Quick 741 and IC555Tester‘ 
by Mr Anupam Saurabh which was published 
in the issue of March was found very interest¬ 
ing. I think you should publish more articles 
like this. 

A. RAGHUNATHAN 
Karaikudi 

Available: PCB Factory and 2-way 
VHF/UHF Equipment 

We wish to enquire whether you could, 
through your good office, locate suitable par¬ 
ties who are interested in: (1) VHF/UHF FM 
2 -way radiotelephone, repeater, telemetry 
etc, and (2) single-sided PCB factory. 

MPE Electronics currently manufacture 
2-way VHF/UHF radio and are looking for 
possible venture to sell these merchandise to 
the Indian market. 

We also have a subsidiary, producing 
single-sided PCBs. We are looking forward to 
sell the whole factory with semi-auto line, 
capacity: 5000 to 8000 sq. m per month, 26 
days, 8 hours per day. 

J.C. LIM 
General Manager 
MPE Electronics Pte Ltd 
45 Kallang Pudding Road 
# 07-04 Alpha Building 
Singapore 1334 


Guide to BASIC 

Continuing from my article in the January 
issue of EFY entitled ‘A Simplified Guide to 
Computer Programming in basic- i’ve written 
a fairly simple program to illustrate some of 
the points that were raised. Your readers 
should quite easily (117?) be able to follow the 
listing below which is for the BBC Micro/Acom 
Electron. 

The program is entitled ‘Yes Mr President', 
and with certain changes works on the Apple, 
TRS-80, ZX-Spectrum, VIC and PET 
computers. 

You are the President of a small island and 
your aim Is to survive for 10 years In office. 
You are financed by gold mines, each worth 
£100, which are available to you to sell at any 
time to raise capital. You are responsible for 
feeding and educating your people. If you do 
not feed or educate them then they are likely 
to depose you) 

Beware... every now-and-again your island 
is invaded by mosquitos which eat the main 
crop of your land and thus cause hardship 
end death to your people; you are required to 
telp them with finance. If your people ore 
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satisfied with your performance then each 
year you will be rewarded with £1500 with 
which you can buy gold mines for a mere £25 
and then resell them for £100. How s that for 
solving the world's problems! 

See if you can survive 10 years in office. Try 
to expand the program to accommodate more 
random and unforeseen events (like the mos¬ 
quitos). Since this program is designed to 
work on a number of computers, the prim 
statements may be too long for some of them. 
You can shorten them to suit your machine. 
Good Luck' 

P. SHARMA 
Middlesex, UK 

SWL Using Domestic Receiver 

It is really a great experience to be able to tune 
to the ham bands with a domestic receiver l 
copied a lot of SSB (single side-band) ama¬ 
teur stations during the past few days using 
my Natiohai Panasonic .3-band domestic 
receiver (with cassette recorder) by providing 
the necessary injection voltage from the local 
oscillator of a 2-band pocket receiver set 
(Paman-batsman). I just tune this receiver to 
heterodyne with the ham band frequency and 
successfully use it as a beat frequency oscil¬ 
lator (BFO). 

Coupling to the detector stage of the main 
peiver is done only by keeping it near the 
rtver The BFO unit works very efficiently 


on the strong SSB signals but the weak SSB 
signals are somewhat suppressed. For read¬ 
ers' information, I am giving some details 
about what I have monitored during the past 
few days. I hope the hams who have been 
logging the activities will find my information 
correct' 

The first OMI copied on February 7 at about 
2339 1ST was Bebu' from the QTH Belgaum 
with a call sign VU2PNU I heard him with a 
QSA report of 5 and 7 here when he was 
calling a CQ He was using a ICOM 1C 751 
shack with a simple dipole antenna. He was 
responded by VU2BSB from New Delhi 
whose handle was 'Balwant'. VU2PNU talked 
to VU2BSB and 'Raj' from Bangalore and the 
signal reports given by him to both of them 
respectively were 53 and 59. 

At about 0002 1 ST. VU2PNU asked 
VU2KOC to go ahead. VU2KOC welcomed 
VU2PNU, VU2BSB and VU2RSD at the same 
time from the QTH Belgaum (same as Bebu) 
and told Balwant that it was already morning, 
so he wished him a very good morning and 
told him that he was coming very fantastic. 
VU2KOC gave the signal report as 57 to 58 to 
VU2BS8 and wondered how Bebu was not 
copying VU2BSB as him. So he thought the 
reports to be critical for VU2BSB. VU2KOC 
introduced himself to VU2BSB as Ompra- 
kash. At about 00081ST, VU2PNU explained 
the fact why both of them (VU2PNU and 


VU2KOC) from the same QTH received 
VU2BSB from New Delhi with a different sig¬ 
nal report. According to him, both theiranten- 
nae were simple dipoles, but his antenna 
direction was East-West while the antenna 
direction of VU2KOC was South-North; so 
VU2KOC was copying VU2BSB fantastic! 

On February 8, I monitored the QSO 
between VU2HSM and UB4CWW at about 
20491ST until 20521ST. VU2HSM wascoming 
very loud and clear from Alleppey, South 
India near the Arabian Sea (as he told the 
Russian ham), and his name was Moni (han¬ 
dle) while the handle of the Russian station 
was Yuri'. 

On February 9 at about 2252 1ST, I copied 
the QSO between VU2KYX and 3B8FP. Han¬ 
dle of 3B8FP I heard was 'Rasid' (he perhaps 
came from Mauritius Islands!). VU2KYX was 
talking to VU2GXX and 3BBFP at the same 
time and was sorry to keep Rasid waiting as 
he was transmitting the second half of his 
message. 

Let me mention that I copied all those ama¬ 
teur stations in the 20-metre ham band and 
yet on February 11, it was my good luck that I 
copied a Dutch amateur radio operator—one 
Mr Robbert—who was travelling on a cargo 
ship in the Indian Ocean. There was a nice 
QSO going on between Robbert and 
VU2KYX. I couldn't copy VU2KYX (whom I 
copied on Feb. 9) but Robbert was coming'to 
me very well, i heard him at 1718 UTC (2248 
1ST) His QTH was about 700 miles west from 
Bombay and the exact position he gave to 
VU2KYX after he looked at a display in the 
radio room was 17 42 North and 64.08 East at 
about 1723 UTC. Robbert was bound for Iran. 
I could not copy Robbert's call sign but It was 
somewhat like PA3DA or PA3DKL followed 
by the words ‘Maritime Mobile’. (I would be 
very glad if somebody give me his exact 'call- 
sign'!) Robbert talked to VU2KYX on different 
subjects and I really enjoyed him. He was a 
very jolly person. He talked about IBM and 
Apple computers, about his native country— 
the Netherlands. He told VU2KYX that he lives 
in the centre of the Netherlands, in a place 
called Culemborg'. 

At about 1840 UTC, Robbert was called by 
VU2YU and the QSO lasted only for five min¬ 
utes. Robbert told VU2YU that he met five to 
six hams from Bangalore and that he copied 
VU2YU with a report of 59 -and with good 
modulation. He told VU2KYX that they had a 
satellite communication system in their cargo 
ship which was out of order since January 14. 
Robbert ceased his transmission at about 
1845 UTC. 

On February 13 at about 0230 UTC, I moni¬ 
tored the QSO between AP2MQ (handle: 
Mansur, QTH: Lahore) and JA5AUC. AP2MQ 
was also talking to JA30CD. VS6HF. 

I have been doing DXing in the last fotir or 
five months on the broadcast bands only. I 
came to the exciting world of ham bands with 
the same domestic receiver with a 6-metre 
long omnidirectional simple vertical antenna. 
This is a great achievement for me; and the 
credit goes to 'EFY' solely! 

SANDIEP BARUAH 
Suwonee Path, Lachit Niger, 

Guwahati 781007 (Assam) 
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WHEN IT COMES TO“” 
L-C-R MEASUREMENTS 
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PACIFIC alone gives you impeccable Accuracy and Reliance 

PACIFIC L-C-R Meters come with an assurance of high performance standards, absolute dependence and snag-free operations in all applications You can now free 
yourself from the pain-states of conventional (almost obsolete) L-C-R Bridges. Here’s the state-of-the-art answer from PACIFIC L-C-R Meters-most easy to operate 
-for direct and instantaneous measurements with high degree accuracy. 

And above all, Pacific Instruments are made rugged, to give you long lasting, trouble-free performance for years, backed-up with a quick efficient After Sales Service 


HUNDREDS IN USE THROUGHOUT THE COUNTRY— IN INDUSTRIES, DEFENCE, R&D ESTABLISHMENTS, 
TECHNICAL INSTITUTIONS AND THE LIKE. 


VARIOUS MODELS TO CHOOSE FROM 


mDOEI NO* 

PLCRt 

KCR8A 

KCRSB 

PICK SC 

Range 

Resolution 

0-2/iF/2H/2Mfl 

0.1pF/0.1#iH/0.m 

0-20,000#iF/2,OOOH/20mi 1 
O.lpF/O.lMH/O.in 

O-S0,O00MF/2,000H/20Mn 

0 .1pF/0.1«H/0in 

Tan a 

0-20,000MF/2,000H/20Mft 

0.1 pF/0.1 /tH/0,1 mfl 
Simultaneous display of 
Parameters & Tan 6 


A product from: PACIFIC ELECTRONICS 

10-3-6, Marredpolly (East), 
Secunderabad-500026. 

Marketed by: 


Our other Pioducta: 

• Single and Dual Trace Oscilloscopes • Signal Generators • R.F. 
Generators • Function Generators • Digital Frequency Counters • Digital 
Micro Voltmeters • Decade Capacitance, Inductance, & Resistance Boxes 

* Digital Panel meters and Multimeters. 



DIGITAL 

PROMOTERS 

108, Sahyog, 58 Nehru Place 
New Delhi-110 019. Phone : 6437849 


MEET VOUR NEEDS THE DIGITAL WAY 
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SPEND MORE ENERGY 
DESIGNING LOGIC 



AND LESS EFFORT PROGRAMMING PARTS. 


The new 60 A. 

Dam l/0®s economical new 60A l ogic 
Programmer is designed to do one 
thing only and do >t very well, program 
logic 

Almost every programmable logic: 
device is supported including PAl ®s 
and iris 

And it's user-upgradeable as new 
devices become available 

Logic pure and simple. 

But whuts really lemarkable about 
the riOA is how easily it lets you 
program logic 

All you have to do is use the menu to 
select thi kind of device you're 


programming, depress a single 
button to specify programming 
operation, and press the start button 
In less than a second your device is 
programmed And selectable three- 
step functional testing ensuies it is 
programmed correctly 

Add ABEL™ and design the way you 
think. 

Taking advantage of programmable 
logic has never been easier 
especially with ABEL. Data I/O's 
high level design language 

Woiktng with your computer. ABEL 
lets you express your designs in 
Boolean equations, truth tables, state 


diagrams or any combination , 
whatever works best 
To spend more energy designing 
logic and less effort programming 
devices, call Trans Marketing Pvt. Ltd 
and ask about the 60A Logic 
Programmer. It's dedicated to one 
thing only logic pure and simple. 
And like every Data I/O product, it's 
fully backed by their commitment to 
quality and our service 


Data I/O @> is a registered trademark of 
Data I/O Corporation, and PAL ® of 
Monolithic Memories.lnc. ABEL rM is a 
trademark of Data t/O Corporation. 


Manufactured by. 

DMA I/O 

Corporation 

U.S.A. 


Marketed and Serviced in India by: 

TRANS 
UMmb 



Head Office. Sterling Centre, 

16/2 Or. Annie Besant Road, Bombay 400 018 
Tel: 493 8585 Telex : 011 -73724 
Branch Office : 59. Millers Road, Benson Town, 
Bangalore 560 046 Tel: 564389 Telex No. 0845 - 641 
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IN INDIA.... 

Electronic items 
de-reserved 

The government has announced the de- 
reservation of 14 items from the small- 
scale sector. These include four 
electronic items, viz, TV Reflection com¬ 
ponents, electronic cigarette lighters, 
electronic flashguns and hearing aids. 

Besides, in the case of 18 items, 
including TV tuners, the nomenclature 
has been changed keeping in view the 
changed conditionsand requirements of 
the industry. The existing nomenclature 
'TV tuners' has been changed to ‘TV tun¬ 
ers excluding electronic tuners’. This 
would mean that while turret tuner con¬ 
tinues to be in tne small-scale, electronic 
tuner is out of it. 

Elcina’s awards for 
excellence 

The Elcina awards for 1985 for excel¬ 
lence in research and development, 
import substitution, exports of elec¬ 
tronic goods and indigenous develop¬ 
ment of capital goods were recently 
presented by Mr Abid Hussain, member, 
Planning Commission. 

Central Electronics Engineering 
Research Institute (CEERI), Pilani, and 
Satwik Electric Controls Pvt Ltd, Nasik 
were adjudged joint winners of the 
award for research and development for 
their pioneering work in electronic 
instrumentation for sugarlndustry with 
R&D support provided by the Depart¬ 
ment of Electronics (DOE) under the 
Technology Development Council Pro¬ 
gramme. 

The second prize for R&D went to 
Continental Device India Ltd (CDIL), 
New Delhi, for its significant contribu¬ 
tion in R&D for improving the existing 
processes for semiconductor devices 
which have certain limitations for high 
reliability applications. These are: front 
metal process which overcomes the 
problems associated with aluminium, 
and tin plated metal-can transistors 
which overcome the problems asso¬ 
ciated with gold-plated parts. 

A special certificate of merit was 
awarded Jointly to Bharat Heavy Electri- 
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cals Ltd (BHEL), Bangalore, and the Uni¬ 
versity of Pune (Physics Department) for 
their noteworthy R&D contribution to 
enhance the manufacturing yields of 
power semiconductor devices by per¬ 
fecting the control of some of their 
dynamic characteristics using electron 
irradiation—a good example of success¬ 
ful cooperation between industry and an 
academic institution in a frontier area of 
technology. 

The award for import substitution was 
given to Rao Insulating Co. Pvt Ltd, Ban¬ 
galore, for its sophisticated PCB facility 
for use in the manufacture of colour TV 
receivers. Hindustan Enterprises, Alla¬ 
habad. received a special certificate of 
merit for its efforts in import substitution 
by manufacturing different types of elec¬ 
tromechanical components and con¬ 
nectors of a wide variety for ditlerent 
applications, which have been type- 
approved and field-tested. 

Sujata Data Products Pvt Ltd, Secun¬ 
derabad excelled in export of electronic 
goods showing a remarkable export per¬ 
formance by exporting 45 per cent of 
its total production in 1985 totalling Rs 
24.4 million. 

Morris Electronics Limited, Pune was 
chosen for excellence in the indigenous 
development of capital goods by indi- 
genising two major equipment used in 
the manufacture of hard and soft ferrites, 
namely, a high volume rotary calciner 
and an air-fired sintering furnace, result¬ 
ing in significant savings of foreign 
exchange. This has led to upgradation of 
local capabilities for the development of 
this industry. 

Second ILT digital 
exchange commissioned 

India’s second Integrated Local-cum- 
Trunk (ILT) digital exchange was com¬ 
missioned recently at Hebbagodi, a rural 
industrial area near Bangalore. This is 
the first exchange of its type to be con¬ 
nected to the communications network 
in Karnataka. The first exchange has 
been installed at Udayamperoor near 
Ernakulam in Kerala. 

The 512-line exchange, which has 
been jointly developed by the Indian 
Telephone Industries (IT!) and the Tele¬ 
communications Research Centre of the 
Department of Telecommunications 
(DoT), will help the subscribers of Heb¬ 


bagodi to get quick access to the tele¬ 
communication network of the city of 
Bangalore, which hitherto was not 
possible. 

The ILT is specially designed to eco¬ 
nomically serve the low capacity rural 
exchanges and brings the subsc ribers to 
the national and STD network. Some 
other highlights of this exchange which 
are not available in other exchanges are: 
call alert, call waiting hotline, malicious 
call trace, group hunt, and facility of 
ring-back when free. 

Large-scale manufacture of this 
equipment has been undertaken at ITI’s 
Palghat unit and a number of such 
exchanges will be in operation in the 
country's rural network in the near 
future. 

I&B Ministry to monitor 
TV/AIR Projects 

To ensure speedy implementation of the 
government policy to expand the radio 
and TV network, the Ministry of Informa¬ 
tion and Broadcasting will monitor the 
progress of the schemes every month. 

This was. decided at the fourth annual 
Conference of the Officers of the Civil 
Construction Wing (CCW) of AIR which 
met recently. 

The conference was held to discuss 
the action plans of various civil and elec¬ 
trical works of AIR, Doordarshan and 
other media units of the Ministry of l&B, 
so as to achieve the targets assigned for 
the Seventh Five-year Plan. 

Public data network 
commissioned 

The first packet-switched experimental 
data network was recently commissi¬ 
oned by the communications minister, 
Mr Ram Niwas Mirdha. The versatile net¬ 
work offers a range of facilities to its 
subscribers, including transmission of 
videotex, facsimjle and other telematic 
services. It will permit message transfer, 
interactive access to a distant computer 
and computer to computer communica¬ 
tions. 

Set up jointly by the Telecom 
Research Centre and TOIL, packet 
switching is a state-of-the-art technique 
for public data networks. It enables data 
communications on a real-time basis. In 
the initial trial stages, the service will be 
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offered to a limited number of subscrib¬ 
ers m Delhi, Bombay and Madras, free of 
charge, to enable the Department of Tele¬ 
communications to collect data on the 
type, pattern and volume ol traffic, and 
also get feedback from the subscribers 
regarding any improvements or changes 
for greater utility of the service. 

The network will provide a new service 
of electronic mail box. In this facility, a 
message sent across the network can be 
retrieved by the addressee at his conve¬ 
nience. Privacy will be ensured as the 
message would be available only after a 
code check 

Access to the network would be possi¬ 
ble in several different ways. One would 
be a direct one to any one node on the 
line. Phone subscribers will have access 
through the public-switched telephone 
network. The system can also be used 
through the telex machine. 

The entire data communication soft¬ 
ware for this service has been developed 
by TOIL. This includes switching soft¬ 
ware, packet assembler and disas¬ 
sembler (PAD) software, electronic 
mail-box software, network manage¬ 
ment centre software which includes 
network configuration and control, net¬ 
work status monitoring, statistical and 
accounting data collection, accounting 
and traffic analysis and telex interfe¬ 
rence. 

Based on the results of this experi¬ 
ment a bigger network is proposed 
within the next two years with eight 
nodes at Bombay, Delhi, Calcutta, Mad¬ 
ras, Bangalore, Hyderabad, Pune and 
Ahmedabad. These nodes will link 20 cities 
all over the country, providing a wide¬ 
spread public data network which will 
also provide international access. 


tion services. 

The organisation has embarked upon 
an ambitious modernisation programme 
which includes (i) setting up of modern 
galvanising plants at Calcutta and Jabal¬ 
pur; (ii) setting up of a modern inte¬ 
grated tube making plant at Jabalpur; 
(iii) manufacture of modern cable termi¬ 
nation boxes at Calcutta; and (iv) setting 
up of a modern mechanised foundry at 
Kharagpur in West Bengal. 

A contract was finalised with a West 
German firm Krone for the supply of 
plant and machinery and transfer of know¬ 
how for the manufacture of modern 
cable termination boxes in the telecom 
factory at Calcutta. The staff has boen 
trained in West Germany for the 
purpose. 

India’s ambitious space 
programme 

India proposes to launch three specific 
purpose satellites a year during the next 
decade. This ambitious scheme is most 
likely to begin during August- 
September this year with the launching 
of the five-stage augmented satellite 
launch vehicle (ASLV) carrying a pay- 
load of 150 kg. 

According to Dr Suresh Chandra 
Gupta, director, Vikram Sarabhai Space 
Centre (VSSC) at Thumba near Trivan¬ 
drum, these satellites will be used exclu¬ 
sively for communications, remote 
sensing and back-ups. The Indian 
industry—both in the public and private 
sector—will be involved in this venture in 
order to make the country totally self- 
reliant. 

The industry's opportunities lie in 


areas like mechanical fabrication, deve¬ 
lopment of newer propellant formula¬ 
tions, polymers, special chemicals and 
electronics. The industry has already 
fabricated components for the first three 
stages of a launch vehicle while VSSC 
in-house research techniques are used 
for the final two stages. 

According to Indian Space Research 
Organiation's (ISRO) plans, two ASLVs 
and two polar satellite launch vehicles 
(PSLVs) should be in orbit by the turn of 
the present decade. Instead of the pres¬ 
ent optical and near infra-red images, 
the future satellites will have microwave 
facilities. 

India to make earth 
stations soon 

India will manufacture for the first time 
low-cost earth stations with US collabo¬ 
ration. The US government has given the 
green signal to the Equitorial Inc., the 
only company in the world which has 
this technology, to go ahead with the 
collaboration arrangements. The Indian 
Telephone industries (ITI), a public sec¬ 
tor undertaking under the Department of 
Telecommunications, will be the Indian 
partner. An agreement is expected to be 
signed soon. 

Under the agreement, the Equitorial 
Inc. has agreed to transfer knowhow for 
the manufacture of the earth stations. 
What is more, the two companies will 
manufacture these stations for exports. 

The technology transfer is expected to 
be in a phased manner. Initially, 127 sta¬ 
tions would be imported in CKD and 
assembled here to meet the immediate 
needs of the National Informatics Centre 


Telecom production 
touches a now high 

The four telecommunication factories 
located at Bombay. Calcutta. Jabalpur 
and Bhilai achieved production worth Ra 
334 million during the year 1984-85 as 
compared to Ra 324.2 million during the 
previous year. This is the highest pro¬ 
duction achieved ao far. The factories 
achieved production aggregating Rs 
242.9 million up to December 1985 
against the annual target of Rs 394 
million. 

These factories manufacture a variety 
of equipments like manual trunk and 
lobal exchanges, PBX boards, coin box 
telephones, switchboard cords, DP 
boxes, CT boxes, line stores, telegraph 
l equipment, microwave towers (steel lat- 
|tfqe type) etc used as inputs fordevelop- 
tt and operation of teiecommunica- 


Major Duty Reliefs to Electronics Industry 


The Ministry of Finance recently 
announced a series of post-budget con¬ 
cessions to trade and industry which will 
cost the exchequer s lots of At 100C mil¬ 
lion per year. A major shareof the reliefs— 
to the extent Of Rs 600 million—has gone 
to the electronics industry, where the cus¬ 
toms duties have been drastically 
reduced. 

' The Ministry of Finance hat evolved a 
customs tariff structure relating to raw 
materials, piece parts and components for 
the electronics industry in consultation. 
with thp Department of Electronics. 

Raw matarials and piece parts will now 
carry customs duty of 30 per cent and 45 
per aent ed vttortm respectively. 

Capital goods for modernisation of the 
electronics industry will carry a conces¬ 
sional duty of 58 per cent ed m/onbn. 

Moutds, toola anddtss for the electronics 

, , . >1 


industry wUI also attract $5 per cent ad 
ve/orem. 

Tha general rate of duty of oustoms on 
computers is being reduced from 800 per. 
cent to 180 per cent ed mPomu$ • -•-> , ■ 

Components bywdy pfspsresof com¬ 
puter pcrtphemle wilt npw attract,?* per 
centadvalorem, 

- On the exetae aide, the special scheme 
for radios end tip'naistor sett of value not 
; K«.«Pd»hg , 'Rs »5' psr set M bding with¬ 
drawn. These goads hdus alnaady Seen 
included In ■ the general smali-ecats 
exemption schema. 

these concessions am s tssuK.of the 
discussions between the finance minister, 
end representatives dr trade pod Industry 
in open-house meetings hejdffomttfbe to 
timi These reliefs are expected to give a 
boost to the frtdigswooe.lndujifry andaiso 
encourage competition.' 
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(NIC). NIC proposes to instal about 400 
such stations in the rural areas to con¬ 
nect them with the rest of the country 
and the computer network through 
satellite The cost of each station will be 
Rs 75,000. 

It is for the first time that the US com¬ 
pany has agreed to transfer the know¬ 
how for which it enjoys a monopoly 
throughout the world. It is the only-com¬ 
pany which specialises in the spread 
spectrum technology that enables link¬ 
ing of at least 2000 terminals on to the 
satellite through the earth station. These 
terminals can be placed on the satellite 
together Thus it offers a wider coverage 
of computer linkages. 

Keltron’s new chairman 

Mr Thomas Kora took over as the chair¬ 
man of the Kerala State Electronics 
Development Corporation (Keltron) on 
June 14, 1986. Besides his present 
assignment, Mr Kora is also the commis¬ 
sioner for Electronics Development in 
Kerala. 

Mr Kora succeeds the first chairman of 
Keltron, Mr K.P.P. Nambiar, who 
resigned in February 1985 to take over as 
the chairman of the Indian Telephone 
Industries, Bangalore. For over one year, 
Keltron has been more or less headless 
although Mr P.G. Muralidharan, Indus¬ 
trial Development commissioner, was 
acting as the corporation’s chairman. 

CLIK executive committee 

The Consortium of Electronics Indus¬ 
tries (Karnataka) selected its new execu¬ 
tive committee for the year 1986 at an 
annual general meeting held recently. 

Mr B.J. Shreedhara was elected presi¬ 
dent in place of Mr Surendra P. Kamath 
who is the outgoing president. Mr H.S. 
Nagaraj was chosen as the vice- 
president. Other selected members were 
Mr B.T. Tukol (honorary general secre¬ 
tary), Mr S. Jayaram (joint secretary) 
and Mr R. Vardarajan (treasurer). 

AREA plea to RBI 

The All India Radio & Electronics Asso¬ 
ciation recently had discussions with the 
sub-committee for Electronics 
appointed by the governor of the 
Reserve Bank of India regarding the 
availability of finance to the electronics 
trade and industry. 

Since the volume of trade in electron¬ 
ics is expected to reach a target of Rs 108 
billion, an effective and positive market¬ 
ing back-up is a necessary corollary. 
The association has exhorted the RBI ip 


extend financial assistance to electron¬ 
ics traders through various banks, and 
their requirements considered on a 
priority basis. 

m. ....AND ABROAD 

USSR news through 
British technology 

A British firm, Datasolve, is to be the first 
to distribute political and economic 
news from TASS, the Soviet news 
agency, by electronic means to anyone 
with a microcomputer Anyone in the 
world with a desk-top computer or word- 
processor connected to a telephone line 
will be able to gam access to TASS's 
40,000-word English language news- 
wire, which will be added daily to the 
database held on Datasolve'scomputers 
at Sunbury, west of London. Seventy 
stories and a 1000-word economic news 
bulletin will make up the daily TASS 
material. Earlier TASS stories will also 
be stored. 

The TASS output will be part of World 
Reporter, the UK’s largest full-text inter¬ 
national news and current affairs ser¬ 
vice, offering over 350 million words at 
any one time and used in 30 countries 

Developed jointly by Datasolve and 
the BBC, World Reporter uses sources 
that already include newspapers like 
The Guardian and Financial Times (Bri¬ 
tain) and Washington Post (United 
States); Britain's New Scientist and 
Economist magazines; the Asahi’ 
(Japan) and ‘Associated Press’ (United 
States) news services; and the BBC sum - 
mary of world broadcasts and external 
services news. 

A subscriber uses six simple keyboard 
commands to make an inquiry of World 
Reporter. In seconds the service 
searches out all items that may be rele¬ 
vant and indicates their headlines and 
length. If too many are found, further 
search words can be entered to refine 
the selection. All wanted items can be 
read on the computer screen or hard- 
copied on a linked printer for later study. 
Overseas subscribers can gain access to 
World Reporter through the worldwide 
IPSS data communications network, 
which is much cheaper than an interna¬ 
tional telephone cal!. 


Taiwan electronics show 

The 12th Taiwan International Electron¬ 
ics Show organised by the China Exter¬ 
nal Trade Development Council will be 


held at Taipei between October 7-13this 
year. The show will be held at the new 
exhibition hall of the Taipei World Trade 
Center who is also sponsoring the show. 

More than 900 companies from Tai¬ 
wan and abroad are expected to partici¬ 
pate Countries taking part in the show 
include the USA, West Germany. Can¬ 
ada, Japan, Hong Kong, India and Sin¬ 
gapore. The main exhibits at the show 
include computers and peripherals, 
industrial and domestic products, tele¬ 
communications equipment, parts and 
components. 

Companies wishing to participate at 
the Taiwan Electronics Show may con¬ 
tact the China External Trade Develop¬ 
ment Council at the Taipei World Trade 
Center Exhibition Hall, 5 Hsmyi Road, 
Sec. 5, Taipei 10509, Taiwan, Republic of 
China before September 7, 

Information system 
Interkama 

The Interkama is considered to be the 
world's first self-service fair information 
system providing information on a wide 
variety of subjects in a conversational 
mode. 

First featured at the German Inter- 
tvama fair in 1977, the system has been 
continuously updated. The latest sys¬ 
tem, the Interkama ISI. is based on 
Kabeltext, the leading information sys¬ 
tem in terms of efficiency and user 
friendliness. 

For Interkama 86, the 10th Interna¬ 
tional Congress with Exhibition for 
Instrumentation and Automation to be 
held at Dusseldorf between October 6- 
11, the number of terminals supplying 
information has been increased from 30 
to 45 This increase is intended to reduce 
waiting time A swifter printout of "how 
to get there" instructions and a reduc¬ 
tion in printing time will allow more fre¬ 
quent use of the system and faster 
dialogue. 

The information facilities available 
from ISI have been extended by includ¬ 
ing an electronic meeting point. This 
allows visitors the possibility of leaving a 
note for persons they wish to talk to or 
have someone located and requested to 
turn up at a specific meeting point. This 
information can then be called up at all 
the ISI terminals. 

The list of exhibits which can be inter¬ 
rogated in the ISI system has been 
extended to include synonyms. It now 
contains more than 3000 entries, provid¬ 
ing visitors with a printout of a plan 
showing how to get to the product and 
containing details on the exhibitors of 
the product. 
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DEFLECTION COMPONENTS 
Ft TUNER 


• EHT TRANSFORMERS 
(ALL MAKES) 

• DEFLECTION YOKE 

• LINE-DRIVER TRANSFORMER 

• LINEARITY COIL S 

• TUNER | 

• V.I.F. BOARD < 


BOOSTER 


• MAIN TRANSFORMER FOR TV 


FOR DETAILS CONTACT 





K 





SOLE DISTRIBUTOR 


MANUFACTURED BY 


OsujoL electronic Co leader electronics 


taipal Mai Mark, t IVIF. 1 1'X)0i> Pt.om* ?*iU/72, i‘> 
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Powerful Booster for black 
& white or colour TV sets. 
Different models available 
such as, Standard. 
Hlgh-Galn & Chroma. 





High power amplifier for TV Enjoy VCR programme and 
show rooms. Only one or Doordarshan programme 
antennaforlOTV,sets,black simultaneously. Only one 
& white or colour. antenna required. 






Diamond 

! Hi ! ; , 1 [ ! i \ AUI 


It sucks the molten solder Adhesive Threseal for TV 
instantly and thus increases Radio Automobile & Textile 
over all efficiency in the PCB industry. Available in Tubes 
assembly work. Tins & Drums 


These quality products 

^ manufactured by IEAP, ISS and 

PLASTART ELECTRONICS P LTO. 
Good news for Hotels, are available throughout India, 
-wnership tlats,Educations! 

Institutes & Hospitals. f " « "w 

Adhesive Threseal for TV, Diamond CATV SYSTEMS ^^H2<*lo PONKSMC 
Radio Automobile & Textile can be installed any place, i«j sMgKn*w*Brrm.a*jm*ono«j, 
industry . Avertable in Tubes, with or without Doordarshan wr0TWtI 

Tins & Drums facility. mi* oiM-au-ucci w va svotmz 
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Safegaid 

chemistry that makes 
electronics work better 



Salegurd.A i omplcte inline ot maintenance kit* brought to you 
by Aa.ru I’ur in handy aerosol cans Providing muck. efficient anil 
iH.ononiicul solutions to engineering, quality control, iiniintoniiiiu'iiiiil 
repair problems. 

Now the SAFEUARD range also includes two new innovations 

ALL PURPOSE ACRYLIC PROTECTIVE SPRA Y: Eliminates airing and 
carona in high voltage sections • Waterproofing exposed wiring • Insulating 
exposed eler.tronic parts. 

MICRODllST FREE: instantly removes microscopic dust and lint • Delivers 
70 pounds pressure • High purity. 

DPL Moisture Displacer: Provides long term protection against moisture and 
i nrrosioti. Quickly loosens rustv and tnixen parts lor easy renun al. 

Electronic Degreaser: Ideal lor cleaning precision instruments, electronic, 
circuitry and electrical controls. 

Freeze-it Coolant: htcates thermal internments and defective components 
m eluctronii s. 


Contact Cleaner: Cleans contacts, restoring original efUcienvv ol precision 
eijuipinvnt. 




For your trw Junfh-t write to 

ACCRA PAC (INDIA) PVT. LTD. 

ex* . . . 917 Rsliela Chambers. Nariman Point, Hnmbav 40(1021. Tel. 2441)74. 214409 
V Tales No (111-5771 API!) IN 


Safegard - for longer life 

lit i nlLihtnnthni «if/i .tiv 1.1 I'ih Ini I 'S A 
IMilere minifies still* tied 
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AUTHORISED STOCKISTS 


ALLAHABAD 

ALLAHABAD ELECTRICAL A 

ELECTRONICS 

533, Nehru Nagar. 

Jaikuti. Meerapur, 

Allahabad 211 003 

AHMEOABAD 

RADIO ELECTRONICS 
Opp Gulabbai Hospital Bldg . 
Relief Road, 

Ahmedabad 380 001. 

BANGALORE 

BANGALORE ELECTRICAL 
AND ELECTRONICS CO 
122, 1st Floor 
Sadar patrappa Road 
Bangalore 560'002 

BARODA 

MANDAR ELECTRONICS 
Ganeshwadi 

Behind Khanderao Market 
Baroda 390 001 


BOMBAY 

PRECIOUS ELECTRONICS 
CORPORATION 
Chotani Building, 

52, C Proctor Road. 

Grant Road (East) 

Bombay 400 007, 

ELECTROMARK 
304, Lotus House 
33-A New Marine Lines 
Pombay 400 020 

CALCUTTA 

GENERAL RADIO COMPANY 
6, Madan Street 
Calcutta 700 072 
ELECTRONIC 

COMPONENTS A SYSTEMS 
32, Ezra Street 
Room No 418, 4th Floor, 
Calcutta 700 001 


DELHI 

INDIAN TECHNOLOGICAL 
PRODUCTS 
Flat No 305-306 
Bldg No 35-36, 

Nehru Place. New Delhi 110019 

OEWAN RADIOS 
1681/28. Bhagirath Palace 
Chandm Chowk, 

Delhi 110 006 
HYDERABAD 
SHILPA ELECTRONICS 
107, Parklane 
Secunderabad 500 003 
INDORE 

ATLAS SALES AGENCIES 
18/2 Siyagam 
Indore 452001 

JAIPUR 

EL-TRONICS 

87, A Dhuleshwar Garden 

Jaipur 302 001 


KANPUR 

EVERON ASSOCIATES 
18/179, 1st Floor, 

Opp Phool Bagh, The Mall 
Kanpur 208 001 

KOTA 

CHAMBAL ELECTRONICS 
4C 16 Housing Board colony 
Talwadi, Kota 324 005 

LUCKNOW 

ARTEK ENTERPRISES 
14, Cantonment Road 
Opp. Shilpj Cinema 
Lucknow 226 001 

MADRAS 

TEXONIC INSTRUMENTS 
Post Box No, 3746 
9, Athipattan street 
Mount Road, Madras 600002 

PRECIOUS ELECTRONICS 
CORPORATION 
9, Athipattan street 
Mount Road, Madras 600002. 


POONA 

NAGE3H ELECTRIC A 
ELECTRONICS CORP 
476, Budhwar Path 
Pune 411 002 

TRIO RADIO A ELECTRONICS 
CORPORATION 
468. Budhwar Path 
Pune 411 002 

TRIVANDRUM 

ACE-INDIA 
T.C. No. 1/978. 

Bank colony Road, 
Kumarapuram 
Trivandrum 695 011 
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Amateur 

Radio 

Regulations 

Ashok Baijai VU2AEY 


A mateur Radio is an exciting hobby. Hams or 
amateur radio operators are a group of people 
with common yet varying interests, who 
exchange ideas with ‘on-the-air’ contacts. You 
can be triends with a Japanese businessman, a US senator or 
a head of state without leaving the confines of your home. 

Origin 

Amateur radio was first started at the turn of thiseentury. 
At that time there were no government regulations and 
'amateur' experimenters started duplicating Marconi’s 
inventions to communicate with each other ‘on-the-air’. 
Soon the governments intervened and the amateurs were 
pushed to bands of 200 meters and below, then considered 
useless. However, it was discovered by hams that these 
frequencies permitted long distance communication. The 
beginning ol World War 1 put an end to amateur radio 
operations and it was not until October 1, 1919 that the 
governments again permitted hams to transmit. 

Amateurs have contributed a lot to the development of 
on-the-air communications. Their ideas have been absorbed 
by the industry with surprising results. The pre-war technical 
progress made by amateurs has provided the nucleus for 
development of modern military communication equip¬ 
ment, the single sideband (SSB) technique being one. Ama- 
'eurs have even built their own communication satellites. 

Indian regulations 

The government of India has formulated ‘the Indian Wire¬ 
less Telegraphs (Amateur Service) Rules 1978’ in terms of 
Sections 4 and 7 of the Indian Telegraphs Act 1885. 

Amateur service has been defined as a service of (i) self 
training; (ii) intercommunication; and (iii) technical investi¬ 
gations in radio techniques carried out by persons (a) duly 
authorised, and (b) interested in radio techniques. 

The service must be carried on (i) only with a personal 
aim, and (ii) without any pecuniary interest. 

JULY 1906 


Types of messages 

Messages ol one station can be exchanged only with other 
duly authorised amateur stations. However, the amateurs 
are not allowed to communicate with amateur stations of 
countries whose administrations have notified to the Inter¬ 
national Telecommunication Union (11 U) of their objection 
to such radio communications. 

I ransmissions must be made in a plain language and 
limited to messages ol a technical nature relating to tests, 
remarks ol a personal character or a transaction in wtiich 
both hams are directly concerned and lor which by reason of 
their unimportance recourse to the public telecommunica¬ 
tion service is not justilied. However, the licensee is forbid¬ 
den to transmit messages like the reproduction ol broadcast 
programmes, tape recordings, transmissions ol entertain¬ 
ment value oi music. Also, false or misleading calls, news, 
advertisements, communications of business, statements on 
topics ol political/industrial controversies, any matter 
which is indecent, obscene, seditious, offensive and likely to 
arouse racial, religious or communal animosity or messages 
for or on behali of third parties arc lorbidden. 

However, in case of failure of normal telecommunication 
facilities, amateurs arc permitted to handle third party mess¬ 
ages peitaining to natural calamities such as earthquakes, 
floods, cyclones and widespread fires. Ihese messages 
should emanate from and addressed to a competent civil 
authority. 

Licence 

In order to establish, maintain and work an amateur 
wireless telegraph station, it is essential to hold a licence 
issued under Section 4 of the Indian Iclcgraphs Act 1885. 

There are five categories of licences, namely: 

1. Advanced Amateur Wireless lelegraph Station 
Licence. 

2. Amateur Wireless Telegraph Station Licence Grade I. 

3. Amateur Wireless lelegraph Station Licence Grade II. 

4. Restricted Amateur Wireless Telegraph Station 
Licence. 

5. Short-wave Listeners’ Amateur Wireless Telegraph Sta¬ 
tion Licence. 

Eligibility 

A licence may be granted to a person who fulfils the 
following criteria: 

1. He is a citizen of India. 

2. He is not less than 12 years of age if he desires a 
Restricted Grade or Grade II licence, or has completed 14 
years of age for Grade 1 licence, or 18 years of age lor 
Advanced Grade Licence. 

3. He should be a holder of a certificate or should qualify 
the examination specified below: 

(i) A Radio Communication Operators’ General Cer¬ 
tificate; or 

(ii) A first or second class Radio Telegraph Operators’ 
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Box I 

APPLICATION FROM AN INDIVIDUAL FORA LICENCE 
TO ESTABLISH. MAINTAIN AND WORK AN AMATEUR 
WIRELESS TELEGRAPH STATION IN INDIA 

| e KuU'h fi and fl] 

I Nitim* 

iLhmI num<‘) (Kirnt) (Middle) 

.! l-alber h iiHini' and nddrva* . . . 

.1 AddrcMN (IVcM'iiti . . . 

I Ad(1n*w* (lYrnmnant) . 

fi DhU- of birth' I'lace of birth Nationality* Occupation 

»» la) CuU-gory <»t licrnet* applied for (b) Exact locution of the Station 

7 Do v«»u hold Radiotelegraph Operator'll Certificate? If yea. give particular* 
Name of the certificate No, Date of uimuc 


H, Particular* of Amateur Station Operator* Examination 

Name Centre Month oi Examination 


U Particular* of apparalu* to be used 


Appurutu* Manufacturer'* Type No. Frequency Range R K Power 
Name Output 


Trenton it Ur 

Receiver 

Frequency 

measuring 

device 


10 If appeared in any of the Amuteur Station Yea, No 

Operator'* Examination - 

If ye*, indicate the date of the examination 

DECLARATION 

I hereby, solemnly declare thai the foregoing facta are true and correct and nothing i* 
false therein and nothing material ha* been concealed therefrom I also agree that in 
raw any information given hy me hereinhefore ia found false ut a later date, the licence, if 
granted, will be cancelled 

1 further solemnly give an undertaking that I will not either directly or indirectly 
divulge to uny person, except when lawfully authorised or directed to do so. the purport of 
any meaaage which I may transmit or receive by means of any wireless apparatus 
operated by me or which may come to my knowledge in connection with the operation of 
said apparatus 

1 have carefully read and understood the rules contained in the Indian Wireless 
Telegraphs (Amateur Service) Rules, 1978 and undertake to abide hy them and observe 
the conditions ot the licence. The licensed station shall not be made accesaihle to any 
unauthorised person at any time 


.SVmtluri’ nf witness. 
Name (in block letters). 
Address 
Date 


Signature of applicant: 
Name (in block letters) 
Date 
Place 


Not*— l An Attested copy of birth certificate or school leaving certificate must be 

accompanied along with the application. 

2 Enclose a certificate in support of nationality in the prescribed proforma, 
indicated in Box Ill from one of the officers hated therein. 


Certificate; or 

(iii) The relevant Amateur Station Operators' 
Examination. 

The amateur station operators' examination 

T he amateur station operators’ examination is conducted 
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by the Ministry of Communications at the following places: 

1. Delhi Bombay, Calcutta and Madras—every month. 

2. Ahmedabad, Hyderabad and Nagpur- January, 
March, June, August, October and December. 

3. Ajmer, Bangalore, Darjeeling, Gorakhpur, Jullundar, 
Goa, Mangalore, Shillong, Ranchi, Srinagar and such other 
places where a monitoring station of the Monitoring Organi¬ 
sation of the Ministry of Communications is located — 
January, April, July and October. 

An application on the prescribed format (Box l) has to be 
submitted to the examination centre not later than the 15th 
ot the month pieceding that in which it is desired to take the 
examination. The application form must be accompanied by 
a draft drawn in favour of the “Pay and Accounts Officer, 
(Secretariat) Ministry of Communications, New Delhi" pay¬ 
able at the State Bank of India, Main Branch, Parliament 
Street, New Delhi on the following scales: 

(i) Advanced Amateur Station 

Operators’ Examination Rs 25.00 

(ii) Amateur Station Operators' 

Grade 1 Examination Rs 20.00 

(iii) Amateur Station Operators’ 

Grade 11 and Restricted 

Grade Examination Rs 10.00 

The examination consists of a written paper and a practi¬ 
cal on morse sending and receiving. The written paper con¬ 
sists of two sections one on radio theory and practice and 
the second on national and international regulations appli¬ 
cable to the operation of an amateur station. 

In case of Restricted Grade and Grade II examinations, the 
written paper is of one hour duration. The candidate must 
secure at least 40 per cent marks in each section and 50 per 
cent in aggregate for a pass. While candidates for Restricted 
Grade arc exempted from morse sending and receiving; 
candidates for Grade II must be able to send and receive a 
test piece of plain language at a speed of five words per 
minute. T or Grade l examination, the written test is of two 
hours' duration. Further, the candidate is required to receive 
a test piece of 300 characters including letters, figures and 
punctuations sent in morse at a speed of 12 words per 
minute. A similar passage has also to be sent at the same 
speed. For the Advanced Grade examination, the written 
paper is of three hours’ duration. 

The detailed syllabus for the Grade I and Grade II exami¬ 
nations is given in Box IT 


Frequencies, emissions and power 

Radio amateurs are allocated frequency bands, power and 
types of emission by the central government. The allocation 
is done keeping in view, among other things, the provisions 
of the ITU convention and the need for enforcement of 
better technical standards in respect of equipment and natu¬ 
ral and international radio interference patterns. The pres¬ 
ent allocations are given in Box III. 
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Box 11 

Detailed Syllabus of Amateur Station Operators’ Examination 


SECTION I: Radio Theory and Practice 
Elementary electricity and magnetism: 

Elementary theory of electricity, conductors and insulators, 
units, ohms law, resistance in series and parallel, conductance, 
power and energy, permanent magnets and electromagnets 
and their use in radio work; self and mutual inductance; types 
of inductors used in receiving and transmitting circuits, capaci¬ 
tance; construction of various types of capacitors and their 
arrangements in series and/or parallel. 

Elementary theory of alternating currents: 

Sinusoidal alternating quantities—peak, instantaneous, KMS 
average values, phase; reactance, impedance series and paral¬ 
lel circuits containing resistance, inductance, capacitance; 
power factor, resonance in Beries and parallel circuits; coupled 
circuits; transformers for audio and radio frequencies. 

Thermionic valves: 

Construction of valves; thermionic emission, characteristic 
curves, diodes, triodes and multi electrode valves; use of valves 
as rectifiers, oscillators, amplifiers, detectors and frequency 
chargers, power packs, stabilisation and smoothing, elemen¬ 
tary theory and construction of semiconductor devices—diodes 
and transistors. 

Radio receivers: 

Principles and operation of TRF and superhetrodyne receivers, 
CW reception; receiver characteristics—sensitivity, selectivity, 
fidelity; adjacent channel and image interference; AVC and 
squelch/circuits; signal to noise ratio. 

Transmitter: 

Principles and operation of low power transmitter; crystal 
oscillators, stability of oscillators. 

Radio propagation: 

Wave length, frequency, nature and propagation of radio 
waves; ground and skywaves; skip distance; fading. 


Aerials: 

Common types of transmitting and receiving aerials. 
Frequency measurement: 

Measurement of frequency and use of simple frequency meters. 

SECTION II:—Regulations 

(a) Knowledge of 

U) The Indian Wireless Telegraph Rules 197.'I; 

(ii) The Indian Wireless Telegraph (Amateur Service) 
Rules 1978. 

(b) Knowledge of International Radio Regulations as relat¬ 
ing to the operation of amateur stations with particular 
emphasis on the following: 


Item 

Provision of 
Radio Regulation 

Designation of Emission 

104-110 

Nomenclature of the frequency and wavelength 112 

Frequency Allocations to Amateur Services 

Article 5 

Measures against interference 

667-677 

Interference and Tests 

69.J-70B 

Identification of Stations 

7:15-737, 743, 
772-773 

Distress and Urgency Transmissions 

1389-1396. 

1477-1478, 

1481, 1483 

Amateur Station 

1560-1567 

Phonetic alphabets and figure code 

Appendix 16 


(c) Standard frequency and time signals services in the world. 

(d) The following ‘Q’ codes and abbreviations which Bhall 
have the same meaning as assigned to them in the convention: 
QRA, QRG, QRH, QR1, CjRK, QRL, QRM, QRN, QRQ, QRS, QRT, 


WA. WB. 


QRU, QRV, QRW, QRX, QRZ, QSA, QSB, QSL, QSO, tJSU. QSV. 
QSW, QSX, QSYJQSZ, QTC, QTH, QTR and QUM. 

AA, AB, KR, Ss, C, CKM, CL. CQ, DE, K, NIL, OK, R.TU, VX, 


Importing equipment 

Every ham requires a communication receiver, a transmit¬ 
ter and a suitable antenna for operation. A communication 
receiver is similar to an ordinary broadcast receiver but has a 
high sensitivity and selectivity since it has to receive very 
weak signals on overcrowded frequency bands. The trans¬ 
mitter must have high frequency stability and negligible 
spurious radiation. 

Till a few years back, the Indian ham had to build his own 
equipment as its import was not allowed. However, he was 
greatly assisted in his effort by the availability of large 
quantities of World War II surplus equipment in the junk 
market. But now these supplies have dried out. 

The government of India in its effort to promote this 
hobby permitted the import of amateur equipment by 
including it under the open general licence (OGL). However, 
since these items were subject to heavy customs duty only a 
few hams were able to take full advantage. 

At the request of the Amateur Radio Society of India, the 
central government vide notification no. 78/84 and 79/84 


customs dated March 9. 1984 exempted wireless apparatus, 
accessories and components specified in the notification 
from the levy of customs duty subject to a C’lF value of Rs 
10,000 when imported by a licensed amateur radio operator. 
The facility was initially available up to March 31,1985. I he 
last date was subsequently changed to December 31, 1985, 
but since a number of amateurs were not able to avail this 
facility, the Ministry of Finance issued a further notification 
under which the OF value has been enhanced to Rs 15,000 
and last date for import extended to December 31,1986. The 
list of wireless apparatus, accessories and components 
exempted from'customs duty is reproduced in Box IV. 

In order to avail the customs duty exemption, the impor¬ 
ter must have: 

1. A valid Amateur Wireless Telegraph Station Licence. 

2. A certificate from an officer not lower in rank than an 
assistant wireless adviser to the government of India in the 
Ministry of Communications that the quantum of imports 
of the said wireless apparatus, accessories and components 
are within the C1F value limits specified in the conditions, 


JULY 1986 
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Box III 

Frequency Bands, Emission and Power 


Frequency Hands 


('ati’Hory of Licence 


Advanced Grade 


Grade I 


(trade II 


Restricted Grade 


kll, 


I M2!I 18*ill 

38!H)3<MIH 
7000 7100 
i -iihhi u.'tbn 
18008 18108 
21000 HI 150 
248*10 H4!1‘K) 

28000 20700 

111 140 MH/ 50 watts 


AI A, AHA, A3E, 
H3K, J3E, HUE. 
150 watts HIM, F2H, HUE, 
> HOC, A; 1C, AllF 


•134-438 " 

I200 K100 ” 
3300-34110 " 

5725 5840 " 


—do— 
- do - 

25 watts -do— 


AlA, AHA, AUK, 
HUE, .HIE, HUE, 
150watts HIM, E2H, HUE, 
Far, Aat', auf 


do 


AIA-A3E, 
HUE, J3E, HUE 


50 wads 


NOT ALLOWED 


10 watts AlA, AHA, AHE, 
HUE, J3E, HUE, 
FIB, F2A, HUE 


10 wattB — — A3E„ 

HUE J3E H3E, 
- - F3E 


25 watts 


-d.i 


NOT ALLOWED 


NOT ALLOWED 


Explanation of symbols: 

First Symbol-Type of modulation of the main carrier 
A - 
H - 
H - 
J - 
F - 


Double sideband 
Single sideband, full carrier 
Single sideband, reduced or variable carrier 
Single sideband suppressed currier 
Frequency modulation 


Second symbol —Nature of signal modulating the main currier 

1 — A single channel containing quantised or digital mfor 

million without the use of a modulating sub-carrier. 

2 — A single channel containing quantised or digital infor¬ 

mation with the use of a modulating sub-carrier. 

3 — A single channel containing analogue information 

Third symbol — Type of information to be transmitted 
A — Telegraphy for aural reception 
B — Telegraphy for autometer reception 

(' — Facsimile 

E — Telephony 

F -- Television 


and recommending the grant of exemption under Hie rele¬ 
vant notification 

1 o obtain the above certificate the importer must apply to 
the WI’C wing of the Ministry of Communications on the 
presci ibed format along with a profoi ma invoice and techni¬ 
cal catalogues I rom the supplier ol the equipment and a draft 
ol Rs 10 as application fee. T he ministry on being satisfied 
shall grant the relevant certificate. 

1 he irnportei can thereafter approach any scheduled bank 
f or arranging the remittance of foreign exchange either by a 
draft ora letter of credit. An ad vance draft can only be issued 
lor imports valued US $1000 or less, otherwise a letter of 
credit is the only alternative. 

Foreign manufacturers 

The major world suppliers of ham equipment are based in 


Japan. I he market leaders are Trio-Kenwood, lcom and 
Yaesu-Musen. 

1 heir addresses are: 

1. lcom Incorporated, 

1-6-19 Kamikurazukuri, 

Hirano-ku, Osaka, Japan. 

2. Yaesu Musen Co. Ltd, 

7-7, l-Chome, Yaseu, Chuo-ku, 

Tokyo, Japan. 

The above companies are represented in India by their 
local agents. To our knowledge their local agents ate: 

1. Basic Electronic Enterprises, 

A 1 3-4 New Empire Industrial Estate, 

Kondivita Road, J.B. Nagar, 

Bombay 400059. 

2. Choice Agencies, 
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Box IV 

List of Wireless Apparatus, Accessories 
and Components exempted from levy of 
Customs Duty 

Wireless apparatus and accessories 

1. HF transceiver (combination of transmitter and receiver) 
meant for amateur frequencies with accessories in assembled 
or kit form. 

2. VHF transceiver (combination of transmitter and receiver) 
meant for amateur frequencies with accessories in assembled 
or kit form. 

3. UMF transceiver (combination of transmitter and receiver) 
meant for amateur frequencies with accessories in assembled 
or kit form. 

4. VHF-VHF or VHF-UBF repeater (combination of trans¬ 
mitter and receiver) meant for amateur frequencies with acces¬ 
sories in assembled or kit form. 

5. Transceiver for amateur frequencies in assembled or kit 
form. 

6. Grid dip oscillator. 

7. Radio frequency interference filters. 

8. Antenna with or without feeders, antenna rotators for 
amateur frequencies. 

9. Baiun transformers. 

. 10. SWR bridges or reflectometers. 

11. Digital frequency counters (up to 6000 MHz) with 
accessories. 

12. Morse readers. 

13. Noise bridges. 

Components 

1. Transistors, diodes, integrated circuits/chips. 

2. Thermionic valves or vacuum tubes. 

3. Toroidal cores. 

4. Quartz crystals. 

5. Variable condensers (air-dielectric type) 

6. Precision capacitors (fixed type) of value between lpF 
to'5000pF 

7. Relays. 

8. Spare NiCd cells or packs as required or used with items 2 
or 3 above (in case of handheld transceivers). 

9. Rotary switches. 

10. Ferrite beads. 

11. Slow-motion tuning mechanism with/without diuls. 

Note: The OIF value of the said components should not 

exceed Rs 1000. 

Sunflower Flat, 

11/VI Carter Road, Bandra, 

Bombay 400050. 

Types of equipment 

The ham equipment can be broadly classified into equip¬ 
ment for HF and VHF use. 

HF equipment is suitable for. long distance communica¬ 
tions whereas the VHF equipment is suitable for line of sight 
transmission. Full technical details of the equipments along 
with the latest price lists can be had from the manufacturers/ 
local agents. 

It is hoped that a large number of readers will take advan¬ 
tage of the concessions provided by the government and will 
come ‘on-the-air’ soon. 

/ □ 
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JOIN FOR 
ELECTRONIC 
CAREER 

GET TRAINING UNDER EXPERTS 
IN AIRCONDITIONED LAB. 

WITH OSCILLOSCOPE BASED 
TRAINING 

USE DIGITAL EQPTS, SWEEP 
GENERATORS, PATTERN GEN. & 
IMPORTED COLOR TV/VCRs. 

ADMISSION STARTED FOR 
3rd JULY/IOth JULY 
BATCHES 

• VIDEO SERVICING 

• RADIO/COLOR TV SERVICING 

• DIGITAL ELECTRONICS 

• INDUSTRIAL ELECTRONICS 

VISIT, MEET, THEN JOIN 



TECHNICAL INSTITUTE 

GRANT ROAD OR GOREGAON 

ALFRED BLDG 44, KIRAN IND 

10th KHETWADI ESTATE, 

CORNER OF M.G. ROAD 

GRANT ROAD GOREGAON (W) 

BOM BA Y-400002 BOMBAY-400062 

IN COLLABORATION WITH 
INTERNATIONAL ELECTRONICS, SION 
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We are pleased to offer regularly 
ON BEHALF OF 
M/S. IMPHY S.A., PARIS 

in India, Bangladesh and Nepal. 


— Thermal expansion alloys 

— Pure and low-alloyed nickel 

— Clad wire 

— Clad metal substrates 

— Thermostatic bimetals 

— Soft magnetic alloys for low excitation fields 

— Soft magnetic alloys tor medium and high excitation fields 

— Magnetic alloys for thermal compensation 

— Soft magnetic alloys with square hysteresis loop 

— Soft magnetic alloys with flat hysteresis loop 

— Seml-hard magnetic alloys 

— Alloys for electric resistances 

— High temperature and/or corrosion resistant super-alloys 

— High proof stress alloys 

— Prealloyed hardfaclng powders 

— Prealloyed brazing powders 

— Welding alloys 


ON BEHALF OF 

M/S. SATMA, GONCELIN, FRANCE 

Anode Foils For D C Electrolytic Capacitors Application 

Anode Foils J 


L..V. Etched and Etched Formed Anode Foils y For D C Electr 

H.V. Etched and Etched Formed Anode Foils J 
Cathode Foils (Stabilised) 

Unformed or Formed Motor Start Foils (For AC Current Application) 
Formed/Unformed Tabbing Foils 


AND ALSO ON BEHALF OF 

M/S. GREAT LAKES CHEMICAL CORPORATION 
SPECIALITY CHEMICALS DIVN. INDIANA, USA 

Chemicals suitable for Flame Retardants manufacturing for Floppy Disc Hous'ng and Computer 
Components and for Multilayer Printed Circuit Boards 

PROMPT SHIPMENTS AT COMPETITIVE PRICES. 

Ploase Contact 
Exclusive Indenting Agents 

AMPI AGENCIES PRIVATE LIMITED 

Successors to 

MORLIDHAR PREMCHAND & CO. 

Bombay -- Post Bag No. 19952, Nariman Point. Bombay-400021 

Tel. 223880 (10 lines).Tlx. 2462, 2278. 5347 & 2171 AMPI IN' 

Cable. ‘AMP1COM TLX 2278' 


BRANCHES 

Calcutta 


New Delhi 


Liaison Offices 


- Post Box 2611, Calcutta-700001 

Tel 262910/11/12:Tlx 5034,4313 AMPI IN 
Cable 'AMPICOM TLX 5034 

- Post Box 2814, New Delhi-110060 

Tel. 5710069/5710090; Tlx 2244, 66652 AMPI IN 
Cable 'AMPICOM TLX 2244- 
BANGALORE • MADRAS • HYDERABAD • LUCKNOW 


INTERNATIONALLY ACCREDITED INDIAN AGENCY HOUSE SERVING SINCE 1953. 



While thanking for the overwhelming response 
by our esteemed customers of SURYA range 
soldering equipments, NAVANIDHI proudly 
presents once again its fully indegenous product 
Electronically temperature controlled soldering 
station with Digital Read-out. 

SURYA - ID offers highly professional and sop¬ 
histicated temperature controlled hand soldering 
with a 3-digit LED display for providing instanta¬ 
neous 'SET' and 'READ' temperatures. It has all 
the salient features of SURYA-1, like, 

- Stepless temperature control! overe a range of 
200 °C to 400°C 


- Perfectly grounded tip, and 

- wide range of long life solder bits, etc. 

OTHER HIGH QUALITY PRODUCTS IN BRIEF : 

SURYA - 3 Multiple Temperature controlled 
soldering stations. 

SURYA - 5 De - soldering station 
(Power operated) 

SURYA - 5A Soldering and De - soldering stations 
(Power Operated) 

Accessories : 

- Long life solder bits 

- Long life desoldering nozzles 

- Hand de-soldering tools etc. 


For Further Details, Contact 
NAVANIDHI ELECTRONICS (P) LTD 
Plot No. 98, H. No. 1-60/1 SNEHAPURI, 
NACHARAM (P.O.) HYDERABAD-501 507 
Tel. 851088 
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Photolithographic 
Techniques 
for LSI and VLSI 

Part I 


J.D. Jain and A. Srivastava 


R ecent progress in electronics has been mainly in 
semiconductor technology, particularly in the 
field of silicon technology. LSI (large scale inte¬ 
gration) and VLSI (very large scale integration) 
has resulted from the efforts to increase the packing density 
of the components as well as the functions o( the circuits on 
each chip. 

In the field of process technology, much stress has been 
laid in the improvement of micron and submicron litho¬ 
graphy and thinner films formation technology. In fact, 
lithographic and etching techniques are the keys to the 
VLSI leading to increase in circuit complexity, its perfor¬ 
mance and improvement in wafer process yield. 

Lithography is a very old technique developed initially by 
the graphic arts industry, now utilised extensively in the 
manufacture of printed circuit boards. It has recently been 
improved almost to the physical limits of perfection by the 
semiconductor electronic industry. As applied 'o semicon¬ 
ductor devices, e.g. ICs, it is common to indicate the very 
high resolution accomplished by the term ’microlithography’. 

l ithography is that part of 1C manufacturing process in 
which detail geometries of microscopic size are obtained. 
Lithography is used repeatedly during the fabrication of IC's 
to delineate the areas of iC components in which diffusion, 

ion implantation, etching and metalisation are to be allowed 
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01 prevented. It transfers the geometric pattern of the 1C 
components to a wafer by a mask or by direct writing and 
permanently establishes the patterns on the wafer by means 
ol etching. 

1 he major characteristics of 1C devices are component 
density, component speed, delay and minimum line width. 
1 he minimum line width is expected to reach 0.5 micron, 
and number ol components per IC to 33 million by 1986. 
These expectations for future devices indicate that lithogra¬ 
phic techniques and equipments such as for aligning and 
exposing must be capable of meeting the minimum line 
widths and overlay requirements in order to achieve the 
expected increase in the component density. Lithography 
shares the largest portion of the total 1C manufacturing cost. 

In this article, lithographic techniques such as optical, 
deep UV, X-ray, electron and ion beam have been explained, 
in the etching process, wet etching and dry process tech¬ 
niques have been covered. Dry process technique covers 
plasma, ion beam reactive, non-reactive and sputter etching 
aspects. 

OPTICAL LITHOGRAPHY 

Optical lithography refers to a means for patterning the 
resist using actinic radiation in the optical region uf the 
electromagnetic spectrum. This visible spectrum lies 
between 3800A (violet) and 7800 A (red) radiation for which 
* < 3.8 is called ultraviolet, down to about x ~ 100 X below 
which they are called X-rays. Radiation of a >7.8 belongs 
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to infrared. For* < lOum or 10'em. the radiations are said 
to be in the near infrared and for a <" 10/* are said to be far 
infrared. 

A key aspect of fabrication of semiconductor It's, LSI/ 
VLSI is the precise delineation of patterns in various 
materials such as silicon, GaAs, etc. Fine line stencil masks 
(photomasks) provide the medium for patterning the silicon 
wafers with the multiple layers of circuit element geometries. 
Photomasks essentially consist of microphotographs of the 
individual circuit layers. Devices are produced by photoli¬ 
thographic techniques using photomasks on an oxidised 
silicon substrate which is coated with photosensitive poly¬ 
mers called photoresists or resists. 

These resists selectively protect an underlying wafer sub¬ 
strate against chemical or physical attack. For many years 
now the transfer of des\gn layout on the resist has been 
accomplished by optical systems (optical lithography) oper¬ 
ating at visible light wavelengths, i.e. in the optical region ol 
the electromagnetic spectrum. However, the increasing 
requirement of smaller geometric features for increased cir¬ 
cuit packing density and operating speed, new techniques 
such as deep IJ V lithography. X-ray lithography and elec¬ 
tron beam lithography have been developed. 
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Fig. 1: A generalised photolithographic system. 

A generalised photolithographic system is depicted in Fig. 

I. The circuit to be replicated is delineated on a thin optically 
opaque layer, sprayed on a transparent substrate such as 
glass. This pattern called a mask is transferred on a resist 
coated wafer by a lithographic exposure system to form an 
aerial image which consists of a spatially dependent light 
intensity pattern in the vicinity of the wafer. 

Having produced a mask, the next task is to transfer the 
patterns of each'mask on to the wafer surface in order to 
delineate the regions of doping, insulation, contact windows 
and connection tracks. To achieve this, the wafer is coated 
with a light-sensitive film called photoresist or resist and 
exposed through the mask. 

By exposing the resist coated wafer to the aerial image, the 
resist becomes more soluble (with a positive photoresist) to a 
chemical developer. This allows for easy removal of the 
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Fig. 2: Three methods of resist exposure: (a) contact printing; (b) 
proximity printing; and (c) projection printing. 

exposed regions. This resist image remaining on the wafer 
behaves as a stencil for subsequent processing such as etch¬ 
ing or metallisation. 

A perfect lithographic process is achieved when the image 
is an exact replica of the mask pattern, i.e. the image is 
without loss of information or distortion. However, it is the 
nature of the physical or chemical process that a perfect 
lithographic system is hardly ever achieved. As minimum 
geometries or the wafer become smaller, the lithographic 
system becomes less ideal. This has stimulated the ever- 
increasing efforts to develop newer lithographic techniques, 
to keep pace with the ever-decreasing line widths associated 
with VLSIs. 

Future lithography will be aided by th^adoption ol trends 
in processing like high contrast, dry process resists, more 
uniform wafer surfaces (e.g., multilevel resist structures), 
lower temperature processing of device wafers and mixed 
and match modes of lithography. 

Optical exposure techniques 

Lxposure of the coated walers through a photomask can 
be performed by any ol the three methods shown in Fig. 2. 
These are: (i) hard contact, (ii) proximity printing, and (iii) 
projection printing. 

Contact printing (Fig. 2a) brings the resist-coated wafer in 
physical contact with the mask and illuminates the back of 
the mask with actinic radiation. I he wafer is held flat against 
a vacuum chuck while the back of the chuck swivels in a 
spherical socket. Contact is achieved by vertically moving 
the chuck assembly until the wafer is in intimate contact with 
the mask surface. 

In proximity printing(Fig. 2b) exposure takes place with a 
finite gap between the substrates. During this process, the 
mask and wafer are separated by about 10 pm during expo¬ 
sure. This is done to reduce the damage resulting during 
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contact. 

Advantages 

I lit- inherent advantages in contact/proximity printing 
an the simplicity ol the system, and a relatively small capital 
investment. Contact printing is capable of pioducing good 
i /urn lesolunon (defined in terms of minimum feature that 
••an he icpeatedly exposed and developed) and proximity 
pimtingahout 4.0pm features. Since this technique requires 
a minimal number ot optical elements and broadband illum¬ 
ination. highei exposure rales can be achieved. 

Disadvantages 

I here are many limitations that affect the usefulness of 
contact/proximity printing in VLSI application. 

1. I he induced mask defects limit the mask life and hence 
the cost. Depending on the severity of the contact and the 
si/e of the die, the life can be from ten to hundred exposures. 

2. The process of clamping the waler between two sub¬ 
strates distorts the wafer surface in an unpredictable 
manner, making it difficult to get repeatable results. 

3. Overlay errors as large as I pm are produced. 

4. Since highly collimated sources of illumination are 
used to limit penumbra effects, the coherency in the colli¬ 
mated sources tends to accentuate diffraction effects in the 
imagery. 

Proximity printers operate in the region of Fresnel dif¬ 
fraction where the smallest achievable feature is propor¬ 
tional to ( a Y where a is the exposing wavelength and 
Y is the separation between mask and wafer. By decreasing 
a . separation Y can be increased without loss ol resolu¬ 
tion, Ihe operating wavelength of light is about 4000 X. II 
this could be reduced to say 2000 a, as in the case of deep IJV 
region, the mask to wafer separation can be doubled and 
hence the yield can be improved. 



Fig. 3: Photoresist profiles. 

Proximity printing provides considerable improvement in 
the line width control.as compared to projection printing. 

Projection printing, in order to avoid the damage of the 
mask due to contact printing, the mask image can be pro¬ 
jected onto the wafer. Projection printing offers higher reso¬ 
lution than proximity printing and permits a large 
separation. 

•t?ip projection printing, the image of the mask is projected 
the wafer through a higH resolution lens. The mask is 


usually illuminated in transmission and the demagnification 
of the lens may vary between I to 20 times. 

A projection mask aligner can take many different forms, 
depending on the type of imaging lens used. Fig. 2(c) shows a 
basic relractive projection mask aligner to illustrate its 
component. 

I he advantage of projection printing is its non-contact 
operation that prevents the mask from introducing defects 
and wearing out. Besides saving the cost of making several 
replacement masks, the wafer images are potentially more 
uniform because a single mask is used for all of them. I he 
non-contact operation also eliminates the need to move the 
wafer alter it is aligned. 

Another advantage can be gained when instead of 1:1 lens 
a reduction lens is utilised. Ihe mask becomes easier to 
fabricate and repair. The use of a reduction lens usually 
reduces the head size which becomes smaller than the waler 
and a step-and-repeat operation is required to cover the 
entire wafer. Though seemingly more complicated, stepping 
with a small field makes projection printing less susceptible 
to wafer in plane distortions. 

In addition to ihe complexity and higher cost of a projec¬ 
tion lens, the refraction type can only be corrected for one or 
two wavelengths. Standing waves are often produced in the 
photoresist image, making line width control more difficult. 

(To be continued next month) 
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High Voltage 
Power Supplies 


Nagesh Upadhyaya 


H igh voltage power supplies are special type ot 
DC/DC converters used as power sources in 
many applications. They are special in that 
their design and fabrication involves exercise of 
extra care. Good design techniques result in high voltage 
power supplies of good reliability. 

Following paragraphs give an overview of high voltage 
(HV) design fabrication and the special care which must be 
taken to evolve a reliable HV supply. 

HV converter 

A H V converter can be defined as a power supply where a 
DC at a lower level is transformed into a DC at higher level. 

Basic HV converter can be thought of as being an inverter 
and a rectifier connected in series as shown in Fig. 1. 


OSCILLATORS 

Out of the many circuits which can be used for inversion, 
the most popular are: 

(a) Self-oscillating types. Here again we have two sub¬ 
sections: (i) chopper or push-pull circuits, and (ii) blocking 
oscillators. 

(b) Driven types. 

Self-oscillating circuits 

In this type, no external drive is given to the switching 
transistors and they work on the principle of regenerative 
feedback. A portion of the switching voltage is fed back to 
drive the transistors. 

A general form of push-pull type circuit is shown in Fig. 2. 
Both the primary and feedback windings are centre-tapped; 




AC 



i 

LOW LEVEL 

DC 





HIGH LEVEL 
DC 


Fig. I: Block diagram of a basic HV converter. 


The inverter converts the DC at lower level to a higher 
level AC, by first changing the lower level DC to a lower level 
AC and then using a step-up transformer to get an AC at a 
higher level. Thus inverters are a special type of oscillators. 

The rectifier at the output of inverter changes the stepped- 
up AC voltage to a DC voltage at higher level. To this basic 
HV converter, voltage multipliers are added optionally to 
get still higher voltages, than that got by a transformer 
without causing its breakdown. Filters and regulators can 
also be part of H V power supplies like any other low voltage 
power supplies. 

Hence we have the following basic circuits to be discussed 
for a high voltage power supply (HVPS): 

1. Oscillators 

2. Rectifiers and voltage multipliers 

3. Filters 

4. Regulators 

5. Controllers 



Fig. 2: A typical push-pull circuit. 

the secondary can be centre-tapped, if required. T1 and 12 
are used as switches to alternately cut on and off the DC (i.e. 
Vcc) to produce chopped outputat the primary and hence at 
the secondary. Due to the feedback action, either TI (or T2) 
will be conducting at a time and T2 (or T1) will be off. Once 
T2 (or Tl) cuts off, T1 (or T2) will start conducting. This 
produces a symmetrical square waveform at the Tl, T2 
collectors and secondary as shown in Fig. 3. 

This circuit has advantages, that (a) very symmetrical 
waveforms are observed at the output, and (b) core satura- 
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Fig. 3: A symmetrical square waveform produced by a push-pull 
circuit. 

tion is avoided because the transformer is centre-tapped and 
the core is driven equally in both the directions. 

However, the circuit has the disadvantage of higher 
standby losses and the centre-tapped transformer winding 
design requiring bifiliar arrangement of wires. 

A general form of blocking oscillator circuit is given in 
Fig. 4. With power on, there is a zero bias on the transistor 



Fig. 4: A typical blocking oscillator circuit. 

(T). The collector current starts with leakage in the transis¬ 
tor. Primary rate of change of current induces a voltage in 
the feedback, which gradually drives ‘1’ to saturation. At 
saturation, change in collector current ceases, feedback 
stops and transistor cuts off, negative voltage existing on the 
capacitor at the base gets discharged through R, and again 
the above process repeats. 

This produces waveforms at collector of T and seconda ry 
as shown in Fig. 5. 

As seen in the waveforms at Fig. 5, blocking oscillator 
design produces slightly unsymmetrical pulses. Even this 
could be improved by redesigning and adding some other 
circuit elements, at the cost of extra power. This exercise is 
not really necessary.-The slight asymmetry in the waveform 
goes not matter much, because finally the AC is going to be 
verted back to DC. More important, standby power can 

* 3 » 


be kept at a lower level in certain low power applications. 

Driven type oscillators 

This is characterised by an external oscillator driving the 
final on/ off switches connected to the transformer primary. 
Here also there are two types, single-ended and push-pull, as 
depicted in Figs 6(a) and 6(b) respectively. 



Fig. 5: Output pulses from the collector blocking oscillator 
transistor. 



Fig. 6(a): Single-ended driven type oscillator circuit. 



Fig. 6(b): Push-pull driven type oscillator circuit. 


Driven-type oscillators have higher standby losses com¬ 
pared to the self-oscillating circuits. 

Based on the above discussion, it can be said that, self- 
oscillating blocking oscillator circuits are used for low- 
power converters; self-oscillating push-pull types are for 
medium power applications and driven-type circuits are 
used for high power sources. In lower power applications, it 
is necessary to see that the circuit losses do not become 
comparable with the output power. 

Thus the design of an oscillator consists of the following 
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elements: 

(a) Choice of switching transistors; 

(b) Choice of switching frequency; and 

(c) Choice of core and design of transformer. 

Choice of transistors 

1 he basic requirements regarding this are: (i) it should he a 
high frequency transistor, and (li) it should have higher 
breakdown voltages. 

The second requirement is necessitated because ol induc¬ 
tive reactances encountered in the circuit at the primary and 
feedback. That is to say, transistoi should be capable of 
withstanding high back-emf spikes produced during switch- 
off of inductors. A rule of thumb is that Vt'L(max) = 2V<c. 

If Vce = 15V; then VcE(max)^ 15 * 2 = 30V. 

Further, in switching applications, it is taken that switch¬ 
ing power can be about eight times the normal class-A power 
rating, because during switching operation, the current flow 
is not continuous. 

Hence Psw = 8Pav 

If Pav = 800 mW, then Psw - 8 * 0.8 - 6.4W. 

That is, a transistor of 0.8 W power rating can be expected 
to switch up to a maximum ol about 6.4W. 

A medium hfe transistoi can be chosen, since amplifica¬ 
tion is not a criterion here. 

Choice of frequency 

1'his is a trade-oil between various aspects. It the tre- 
quency is too low, then core size tends to inciease; il it is too 
high, then standby losses in oscillator and core increase. I he 
oscillator Irequency is also likely to inierlerc with other 
systems, through conducted and radiated emission. So a 
careful selection, avoiding of frequencies ol other systems 
connected to the same power line, is required. 

In general, a frequency of around 2 kHz is used for low 
power applications, whereas a Irequency ol about 20 k Hz is 
taken as suitable for medium power applications. Still 
higher frequencies are being tried out lor higher power 
applications, with power MOSFhls as switches. 

Choice of core and design of transformer 

There are many types ol cores available such as laminated 
cores, ferrite cores and toroidal cores. 

Laminated cores have higher losses at the operating fre¬ 
quencies of the converters and hence they are avoided. 

Ferrite cores are fragile; they cannot withstand vibrations 
and shocks. When reliability is important, ferrite cores fail to 
satisfy the conditions. 

Toroidal cores arc best suited lor converter applications. 
These are also known as tape-wound cores. I hey have mini¬ 
mum flux leakage and hence losses because of their closed 
magnetic loop structure. A typical cut-away section of toro- 
dail core is shown in Fig. 7. 

Tape material ol the core may vary, as also the tape 
thickness. Tape material is usually an alloy of iron like 


dcltamux, mumetal, permalloy etc. Tape thickness deter¬ 
mines the maximum usable frequency of the core. 

As an example, a kind of molybdenum-permalloy has 80 
pei cent Ni-Fc and 4 percent Moas its major constituents. It 
is recommended for high frequency applications and satura¬ 
ble rcaeiois. Its speciality is that it has high initial permeabil¬ 
ity, low core loss, low coercive force etc. Regarding tape 
thickness, some manufacturers have specified that a 
0.025mm thick tape can be used for frequencies up to 10 
kHz; 0.013mm can he used up to 20 kHz etc. 

I lie core breakdown strength is also an important (actor 
while .designing HVPS. It should be at least twice the peak- 
to-peak voltage appearing across the transformer 



Fig. 7; Cut-away section of a toroidal core. 


Fnamcllcd copper wires of suitable SWG arc wound on 
the core. Overlapped winding configuration can be used 
with primary, feedback and secondary corning one above the 
other. Bifiliar winding gives better results. The size of the 
core depends on the power output, window area, the turns 
ratio etc. Turns ratio depends on the output voltages 
required and output power determines the guage of the wire. 
In HVPS a turns ratio of 1:20 is not uncommon. 

The step-up ratio, il too high, causes breakdown in the 
secondary winding and hence very high step-up ratios are 
avoided. Insulation tapes are provided between different 
layeis in the secondary of the transformer. Transformer 
design starts with the design of primary number of turns. 
Knowing the frequency of operation, supply voltage and 
core flux density (Bmax, specified by the manufacturer) we 
can calculate the primary turns by the given formula 
Luv) for non-sinusoidal 

N f =_waveforms 

4 Bmax f * 10'* 

1 o calculate the feedback turns (N !■), the following rule of 
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thumb is used 
I Nt- 

- - - <■* I 

5 Nl* 

that is, feedback turns must be more than one-fifth but less 
than the number of turns in the primary. 

l o decide the secondary number of turns, it is required to 
know secondary current, guage of wire, window area of the 
core etc. “Window area’ is the area in the core which can 
accommodate all the three windings. Therefore when wind¬ 
ing the secondary, the area already occupied by primary and 
feedback has to be taken into account. With thinner guages 
of wires it is found that practically a ratio of 30 to 40 can be 
accommodated, depending on the step-up ratio required, i.e. 

-.- Ns . « 30 to 40 
Np 

RECTIFIERS AND MULTIPLIERS 

Any of the rectifiers used lor low voltage power supplies 
could be used for HVPS as well. However, care has to be 
taken for device selection of higher ratings. Minimum two 
times the worst case operating condition of a device can be 
taken as a good device derating factor. For example, if a HV 
capacitor is subjected to say 600V DC as the worst-case 
condition, then the minimum working voltage of that capac¬ 
itor has to be 1.2kV DC, 




1 

VO*?VPK 


Fig. 9: A conventional voltage doubler circuit. 

Depending on the application, a half-wave, full-wave, 
doubler or tripler can be used in HVPS. For example, a 
lull-wave bridge circuit foi HVPS shown in Fig. 8 is no 
dilfcrent from that lora low voltage powersupply. Note that 
D1-D4 and C are high voltage diodes and capacitor 
rps, ectively. 

;Kgl ! most cases, the secondary voltage is doubled, tripled or 
ly multiplied. A conventional voltage doubler circuit is 
cm in Fjg. 9. 


However, in practice an n-stage multiplier will be used to 
get higher voltages. 1 wo most popular circuits in this arc 
parallel multipliers and series multipliers (cockroft-walton 
circuit). 



Fig. 10: The circuit for parallel multiplication. 

As can be seen in the parallel multiplier circuit (Fig. 10), 
devices at the later stages have to be of higher voltage rating 
(almost load voltage). Further, there is no advantage with 
respect to device reduction or ripple. Hence series multipli¬ 
ers are used. 

In a series multiplier circuit (Fig. 11), a maximum voltage 
ol 2 V i*K only appears across any device. Hence this circuit is 


C3 Cn-1 



Fig. II: The series multiplier circuit. 

advantageous in using devices of lower ratings. The capaci¬ 
tors used in this are approximated by C=9 Vo 2 lL/2f(Vp-p)’, 
where It. is the load current, f is the converter frequency and 
Vp-p is the peak-to-peak (2 Vpk) secondary voltage. 

The following points arc worth noting with respect to 
multipliers: 

(a) For a given load, as the number of stages are increased, 
the efficiency goes down; 

(b) Increase in number of multiplier stages increases the 



Fig. 12: Load supply vs load consumption characteristics for 
different number of multiplier stages. 
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output but the output power that could be supplied comes 
down linearly (Fig. 12). 

Thus the number of multiplier sections have to be opti¬ 
mised. Taking into account the losses encountered in the 
high voltage sections and to supply any bleeder current, if 
required, an extra section or two can be incorporated. 

FILTERS 

Once the DC is available at the output, the next problem is 
to reduce the AC content in it. That is, filtering. This can be 
achieved by any one of the standard filter circuits. 

Even though L-C filters can be used, by their very nature 
inductors are bulky which increases weight and space of the 
system. At lower currents, R-C filters are effective and can 
be used with advantage. 

Simple R-C filters shown in Fig. 13 will serve the purpose. 
The number of R-C stages required depends upon the ripple 
that is tolerable in the system. The R and C values can be 
optimised by referring to charts of ripple attenuation versus 
Rt> for different filter sections. One such useful chart is 
available in ‘Electronic Engineer Handbook' by Landee and 
Davis (McGraw Hill), whose general form is shown in Fig. 
14. 

At low-current applications, four to five sections of filters 
reduce the ripple to acceptable values ot I0-20mV. Also, it is 
found that, metal film resistors in place of carbon composi¬ 
tion resistors give improved noise performance because of 


VOO-WV 



Fig. 13: Simple RC filters. 
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their uniform structure. Good grounding and shielding is 
also required. Shielding between multipliers and filters as 
also between oscillators and filters gives good improvement 
regarding lipple characteristic. 


REGULATORS 

Here we can study two types of regulators: 

(a) Gas-tube regulators (VR tubes), and 

(b) Feedback regulators. 

In gas tube regulators, the phenomenon of gas breakdown 
is utilised for regulating the load voltage. Gas tube is the 
vacuum tube counterpart of /ener diodes. Tubes are con- 



Fig. IS: Vacum tube regulator circuit. 


nccted as shown in Fig. 15. When there is an increase in the 
voltage, the current (Iz) through the tube adjusts in such a 
way that load voltage is kept constant. 

However, tubes are bulky, fragile and occupy more space. 
Also, since the tubes work in open-loop mode, they do not 
regulate voltages lower than their own rated voltages. 
Further, tubes require biasing currents for gas breakdown 
and regulation. This adds to no-load losses. 

Feedback techniques are preferred because they are 
closed-loop error detection and correction methods. It 
designed properly, they give very good regulation. Here an 
amplifier is used in the feedback. Load conditions are 
sampled and the sample is summed at the input of the 
amplifier with a constant reference. The amplifier output is 
made to vary in accordance with load conditions. Here again 
there are two types, namely voltage controlled and current 



controlled systems. The general form of voltage controlled 
system is shown in Fig. 16. 

Load voltage is sampled at Vfb using high value resistor 
Rh and low value resistor Rl. This is summed at Vi with a 
stable reference voltage Vr. Since the reference is constant, 
Ve varies in accordance with load voltage Vl 
C urrent mode control feedback loop system is more com- 
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H|. 17: The circuit for current mode control feedback loop 
system. 

monly used as this simplifies the leedback loop to a one-pole 
system, which provides reduced phase shilt and a more 
stable loop. Fig. 17 is the general foirn of this type of circuit. 

Load current is sampled using a high value of resistor 
(R It). This current (1 I B) is combined with a stable reference 
current (I it), giving a total current ol 1 1 which is transformed 
to a i oltagc (V (•) using an err or atnplif iet acting as a current- 
to-voltage converter When there is a change in load, bleeder 
current (II'M) increases or decreases depending on the load 
conditions. This causes a change in error current (11) which 
in turn changes error voltage (Vt). 

This error voltage change from either of the systems des¬ 
cribed above is made to control the drive of the oscillator 
circuit in such a way that, depending on load changes, the 
drive to the oscillator increases or decreases and hence the 
terminal voltage remains at a constant level. 


CONTROLLERS 

Drive control can be either by amplitude variation or by 
frequency variation. 

The simplest form of amplitude controller is a series pass 


Vcco- 
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Fig. 18: A simple form of amplitude controller. 

transistor as shown in Fig. 18. Ihe base drive of transistoi is 
varied by Vi: which gives a varying V a at the emitter. Hence 
the input supply voltage VtC is varied in accordance with 
erroi voltage to give a controlling output. The disadvantage 
here is the power dissipated in the series pass transistors. But 
the control is simple. 

In frequency control methods, on/off times of the output 
transistors are varied in accordance with error voltage. 
Higher the error, more is the transistor on time. This gives a 
higher output, correcting the reduced output voltage. This 
method is advantageous as it gives better regulation and 
efficiencies. Known as pulse width modulation (PWM) tech¬ 
nique. it is the latest in the field of high-power, high- 
eniciency switchers. A single 1C does the job of this PWM. 

^ Now we can see some the miscellaneous aspects, prob- 

'Utai a teas and special precautions to be taken in HVPS. 


Losses 

Following are the losses encountered: 

(a) Losses in regulating circuits, error amplifiers etc (i.e. 
losses in associated circuitry). 

(b) Losses in the transformer cores. 

(c) Losses in diodes, capacitors and resistors of high vol¬ 
tage multiplier and filter sections (switching losses). 

(d) Losses due to stray capacitance in the transformer 
windings. 

Avoiding HV discharges 

Corona and arcing are the most common problems under 
HV discharge*. Following steps have to be taken to avoid 
these: 

(a) HV sections are to be separated from low voltage 
sections in the power supply. 

(b) Isolation has lo be provided with input transformers 
and optocouplers. 

(c) HV components have to be highly derated and choos¬ 
ing components specially manufactured for HV applications 
is a better design practice. 

(d) Surfaces of cards etc where HV sections are wired, 
have to be clean and without any deformities. 

(el HV primed ciicuit card layouts have to be specially 
done to avoid any sharp corners, as this may lead to corona 
discharges. 

(f) HV lines and ground lines have to be spaced as wide 
apart as possible lo avoid arcing. 

(g) Components spacing should also be taken care of so 
that the HV points and low-voltage points do not come 
nearby. 

(h) HV uansfotniers have to be well insulated. 

(i) Solid encapsulants or potting compounds have to be 
used to cover the HV sections. 

(j) Voids or discontinuities in the potting compounds have 
to be eliminated. 

(k) I o a void damage to the components because ol corona 
or arcing, additional circuitry has to be incorporated to 
detect these and shut off the HVPS. 



Fig. 19: The current sensing circuit to detect sudden rise or fall in 
current. 
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Incidentally, corona/arcing is detected by either a sudden 
rise in the input current or a drop in load voltage. To detect 
this, a simple current sense circuit at the input can be incor¬ 
porated as shown in Fig. 19. 

Safety procedures in testing and handling of HVPS 

(a) HVPS have to be located at isolated places where there 
is minimum movement of personnel in the testing area. 

(b) Red danger boards have to be made in both local 
language and English, and they have to be displayed at 
prominent places while HV testings are being carried out. 

(c) HVPS should never be kept on in the absence of testing 
personnel and HV points should be well insulated. 

(d) Persons should be educated about the hazards of HV 
shocks. 

(e) Well insulated and rated equipment have to be used for 
HV measurements. 

(0 Built-in bleeders have to be provided for discharging 
HVPS when put off in the absence of loads. 

(g) Only qualilied pesonnel should handle HVPS. 

(h) Special H V cables have to be used for H V connections, 
thus avoiding any leakages. 

Finally, we study some aspects which are considered cru¬ 
cial in the functioning of HVPS. Here an attempt is made to 
define and differentiate some ol the terms which are mostly 
heard in connection with power sources. 

Corona 

When the voltage gradient between two electrodes 
exceeds a certain critical value, there is ionisation of air 
surrounding the conductors, and a luminous discharge 
occurs. This is known as Corona. 

Corona onset voltage is governed by a law known as 
Paschen's Law. Paschcn’s Law states that, in a uniform field 
the corona onset voltage is dependent on both the pressure 
and the distance between the electrodes. Thus, 

Vs = f(p,d) 

The general form of corona onset voltage as a function of 
pressure times distance is given in Fig. 20. 

We can see that as the pressure is decreased or distance 



Fig. 20: A curve indicating the general form of corona onset 
voltage. 


between electrodes is decreased, corona can occur at lower 
voltages. But after reducing the pressure to a certain level, 
the corona onset voltage again increases. This is because at 
higher vacuum, there will be lesser number of free molecules 
to cause corona. 

Corona is a localised discharge and is limited to the region 
surrounding the conductor in which the electric field exceeds 
a certain value. 

Corona is characterised by a bluish purple glow in the 
vicinity of the electrode with smaller radius of curvature. 
Also, there is an abrupt increase in the current flow from one 
electrode to the other. 

For a self-sustaining corona discharge, ihe ratio of effec¬ 
tive local Held to gas pressure is an important factor. It 
occurs in the nearness of conductors of small radius of 
curvature subjected to non-disruptive. intense electric fields 
such as electrical power lines, sharp points at high voltages, 
etc. 

Though corona is responsible for power loss, RF noise 
and insulation faults, it finds applications in dust precipita¬ 
tion, electrostatic painting, commercial generation of ozone, 
telecopying etc. 

Arc 

This is defined as a discharge of electricity through a gas, 
normally characterised by a voltage drop in the immediate 
vicinity of the cathode approximately equal to the ionisation 
potential of the gas. 

Arcing is a continuous luminous discharge of electricity 
across an insulating medium. During arcing usually there is 
a partial volatisation of the electrodes. Fig. 21 shows a 



typical curve, which indicates the transition to arcing. 

Dark discharge sets'on with breakdown voltage. After this 
voltage, the current increases rapidly. With the occurrence 
of space charge phenomenon, the discharge passes through 
various stages of glow discharge, and finally when the vol¬ 
tage increases again discharge goes into arc region. 

U should be noted that the power supply connected to the 
electrodes should have both a high voltage and sufficient 
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power for the maintenunce of an arc and that the highest 
voltage has to be applied for the short duration. Thus an arc 
can be formed by making the two electrodes come into 
contact with each other and then separating them. The 
thermionic emission at the cathode forms the arc and 
because of power supply, aic is sustained when electrodes 
are moved away. 

Arc is characterised by high current density, high luminos¬ 
ity and fast potential changes in front of the electrodes. Also, 
if the gap between the electrodes is already ionised, a lower 
voltage is required to strike an arc. 

Spark 

It is a disruptive discharge. Sparking occurs when there is 
a sudden and large increase m current through an insulating 
medium due to the complete failure of the medium under 
dielectric stress. Spark generation is by the physical contact 
of two electrodes at different potentials. Sparking is a dis¬ 
continuous or a non-sustaining phenomenon in that once 
the electrodes arc firmly in contact with one another, spark¬ 
ing ceases to exist till the lime the electrodes are separated 
again. Only at the time of making or breaking an electrode- 
to-electrode contact sparks are observed. 

Sparking is characterised by brilliantly luminous pheno¬ 
menon of a short duration With sparking there is a flash of 
light. Sparking is also known as sparkover. □ 


CARBON TRACK POTENTIOMETERS 
WITH JAPANESE COLLABORATION 

The Company has entered into technical 
collaboration agreement with a reputed 
Japanese firm for the manufacture of Carbon 
Track Potentiometers and Presets of various 
types and values. The collaborator wilt provide 
latest technology of manufacturing Carbon 
Track. The Company expects to enter the 
market within this year. 

Business enquiries are invited from reputed 
electronic component dealers, original 
electronic equipment manufacturers, press 
parts and moulded patts manufacturers and 
suppliers of raw materials. 
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K.L. INDUSTRIES LTD. 

15/197, Civil Lines, 
Kanpur-208001 


LOW-COST CRT TERMINAL ESA-75 

A Low-cost CRT Terminal with knowhow from 

Indian Institute of Science. Banoalore 
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• 25 rows x 80 characters. 

• Unencoded ASCII keyboard 
with a separate cursor control 
key cluster. 

e Detachable video monitor (30 5 
cm, antiglare green/amber) 

e RS-232C compatible interface 
with selectable transmission 
format, standard bauds from 75 
to 9600. 

• Line/Local mode of operation. 

• Escape sequences for cursor 
control, clear screen, clear line, 
send page, send line, load cur¬ 
sor, read cursor 



INTELLIGENT EPROM PROGRAMMER ESAIPP 

A versatile and cost-effective programmer 

e Supports 

—All MOS EPROMs (2716 thro' 

27256 and their equivalents) 

- Microcontrollers 8748H and 
8749H 

-EEHROMs 

—Interface with all IBM PC/XT 
compatibles 

e RS-232C interface communica¬ 
tion with host computers/termi- 
nals with support for INTEL, 

MOTOROLA or HEX file for¬ 
mats The RS-232C interface 
features auto baud (300-9600 
baud) and XON/XOFF or hard¬ 
ware handshake protocols, 
e Internal 16k-byte buffer with 
facilities to 

• display/modify buffer con¬ 
tents 

- read into/program from the 
buffer 

• Facilities to 

-Strip and program data into 
ODD and EVEN bytes 
-Program In manual, slow or 
last mode (using Intelligent 
Programming Algorithm) 

—Debug and modify cooes 
using powerful monitor mode 
commands. 

OTHER PRODUCTS 

S BIT SYSTEMS: Microprocessor Trainers ESA 85. MPS 
85 based on 8085, ESA 65 based on 6502 and ESA 80 
based on Z-80. 

16 BIT SYSTEMS: Microprocessor trainers ESA 86/87 
based on 8086 and its co-processors, ESA 68K based on 
68000 and Single Board Microcomputer, ESA 186 based 
on 80186. 

DEVELOPMENT AIDS: ESA ICE-1 In-circuit Emulatorfor 
8085, Z-80 and 6502. 

PROM PR0BRAMMERS (EPROMs and Bipolar 
PROMs) and UV Erasers. 

IRM PC/XT Compatibles and add-ons. 

n/ir\ELECTR0 SYSTEMS ASSOCIATES 

{====== 1954/55 8TH MAIN E BLOCK 

V I 7F I II STAGE RAJAJINAGAR 

\JL/ i f 1 BANGALORE-580010. 

PHONE: 357809, 356246, 
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DC POWER SUPPLIES 


BUILT TO YOUR 
REQUIREMENTS, 
SHIPPED IN JUST 
FOUR WEEKS, 


Save time and effort by having 
Elnova build your Power Supply 
systems for you. Promptly and at 
reasonable cost even when you 
order only ONE. 


Simply list the dc output voltages 
and currents you require, and 
determine the features and 


accessories (meters,controls, 
switches, handles, chassis etc.) to 
be included and mail us your 
specifications. 

We will assign a Model Number to 
your Power System, and quote a 
firm price. If no unusual construction 
or components are specified, we will 
ship your system, completely wired 
and fully tested, four weeks after we 
receive your order. 


Manufactured by: 



ELNOVA PVT LTD. 

41, New Okhla Indl. Complex, 
Phase II, Scheme-Ill 
New Delhi — 110 020 

Phone: 637626 
GRAM: “ENOVASSO" 

Marketed by: 

DIGITAL PROMOTERS 

108, Sahyog, 58, Nehru Race 
New Delhi-110 019. 

Phone: 6437849 
Cable: DK3ITEMP 



POWERTECH 
1, HENSMAN ROAD, 
T. NAGAR, MADRAS 
PHONE 445634 

POWERTECH 
22/1. FIRST FLOOR 
N.R. ROAD. 
BANGALORE-560002 
PHONE 220986 


Lab and OEM 
Power Supplies 
upto 3000 Watts 
in various voltage and 
current ratings. 
Write for our catalogue. 
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Whatever your multimetering needs.. 



Have you ever thought of how dependant we 
er© on electricity and what an indispensable 
instrument the Multimeter ib today 0 There is 
not an Industry, Communication and Utility 
service. Defence force, or even a penernl 
technician that does not use one. 

Much has been made of the merits of Digital 
Multimeters over that Of Analog ones, but in 
truth both enioy bssic inherent advantages Its 
simply a matter of the right application You 
must give your measurements the instrument, 
they deserve. 

The prime benefits of Digital Multimeters lie in 

their-::-UramOtguQuareadings-noskilioperation 

-;:*Speed -^Infallible accuracy -ii-Systems capabil 
ity -:!-Minimum circuit load -if-and bonus features 
such as True RMS; Conductance measure 
ments and Diode testing-like the Motwane O.M 
450- the ^’/a digital that stands tall with the 


best in rh€? world, and our DM 3b I —the 3' 
digital whose features other compel net. ar e stu. 
designing 

Yet. there is mu denying the finesse Of Analog 
meter's when you need -"-1 he trend in variations 
to be easily perceptible--invaluable in peaking 
and nulling ;:-Wioe Dynamic resistance ranges 
not limited by the number of display digits. 
--Excellent immunity to voltage transients. 
-"-Quick go-no-go checks -::-A totally panclimatic 
instrument—like the Motwane 0X Mark 111—the 
grand old man of Multimeters- experienced and 
confident, and the 6X Mark I- the handheld bred 
with an eye on cost effectiveness and field 
operations 

We are the only company in India and one of the 
few m the world, to offer you the best of both 
worlds— Digital and Analog. Motwane is the 
certain guarantee of Quality thate exclusive.at 
a price thats not — by any measure. 


For further details write to- 

THE MOTWANE MANUFAC¬ 
TURING COMPANY PVT LTD , 
at Gyan Baug, Nasik 
Road 422 101 
Tel.: 86297/86084 Telex. 752-247 MM PL IN 
Grams: MOTWANE or Cyan Ghar, Plot 434 A. 
14th Road, Khar, Bombay-400 05? Grams 
: MQTESTEM. 



- ——. . . Cut. t-im-e end mail —. . 

n Please 1 1 r■ (1 .t.er-,1 turi- ,ir'cj quotation on your Muft'ntcterp 

Name_______ 

Designotion__ 

Company___ 

Address _ 

T elephone_T elex_ . 
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Excellence in I-C-Sockets 



I 

I 

I 


Stvlt- oi i jntiid, 


v 41 Iftigcl Htk 
U i ray n uiln^ 


M«l*< to 
>'nrt#l to Mrtt' 


I^WjMMt IWul', 

If • |»trve'«l 
v*l tai w>( k rig 


i>uai imt 

Jy, 

By' ConJ(Kt« 

x - Design for 1 
low rontart j 
•suslene* | 
nigh rmn>« j 
twit j 


* L.ow profile * Glass filled polyester 

* Double Side contacts Housing 

* Phosphor Bronzed contact * Available in 8,14,16,20, 

with tin plating 24,28,40 positions 

i Manufactured by. 

M mu Bertrams 

123/2. IVth Cross. Lalbagh Road 
(Adjacent to K. H. Road) 

BANGALORE-560027 

Phone; 385271 » 

Telex: 0845-8374 PAID IN I 


D.fl.TM. 

BOOKS 


ELECTRONIC 
INFORMATION SERIES 


28 titles speed and simplify finding, reviewing and 
comparing detailed device information ori "fiansistor. 
Diode, Thyristor, Discontinued Transistors, Discontinued 
Diode, Discontinued Thyristor, Audio/Video Consumer ICs, 
Digital ICs, Interface ICs, Linear ICs. Module/Hybrid 
Memory ICs, Microprocessor ICs. Microcomputer Systems, 
Microprocessor Software, Discontinued Digital, Discon¬ 
tinued Linear, Discontinued Interface, Optoelectronics, 
Discontinued Optoelectronics, Power Semiconductors, 
Application Notes Reference, Microwave, Discontinued 
Microwave, Master Type Locator, Discontinued Type 
Locator, Power Supplies, 1C Functional Equivalence Guide 

1. Save Data Collection and Search time 

2. Find the Precise Device for your special needs 
the Ideal way 

3. Quickly and easily compare Manufacturer’s 
specifications 

4. Qet up-to-date accurate information 


Write for Details to 

The Exclusive Agents in India: 


Allied Publishers Subscription flqcncy 


750 Mount Road MADRAS 600002. 


JAPAN S LARGEST SUPPLIER OF 


a Linear ICs 

a Dynamic RAM (4184, 41256) 
a E-PROM (2716, 2732, 2764, 27128, 27256, 
27C64, 27C256, etc) 

a Static RAM (2016, 5565, 6116, 6264, etc) 
a Microprocessors 

a TTL (LS, S, Standard, HC, C-MOS series) 
a ECL 

a Opto-electronlc devices 
a Transistors (Power, FET. SA, SB, SC, 8D series) 
a All kinds of Capacitors 
a Head 
a DC Motors 
a Computer Peripherals 
We can also supply components for calculators 
and Watches, and Diodes, LEDs, Crystals, 

Triacs at moBt competitive prices and quick 
deliveries 

P/ease contact directly: 


NIPPON DENSHI DEVICES LTD. 


Attention : Y. Omori/Marketing Manager 
Address 3-13-36, Miyazaki, Miyamae-Ku 
Kawasaki, 213, Japan. 

Phone : 044-852-3000 
Fax ; 044-852-1133 
Telex : 3842-720 DEVICE J 
Cable ; DEVICE KAWASAKI JAPAN 
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A Zero-Cost, Infinite-Life 
Soldering Iron 


For Electronics 


T he wide variation prevailing in the supply voltage 
(152-275V) has become more a common thing 
than an oddity in our metropolitan lives. It is a 
miracle how any simple, reasonably priced elec¬ 
trical equipment (without any sophisticated protection 
device) can survive long enough to pay back the investment 
made on it! 

The soldering iron, for example, which is widely used by 
electronic experimenters is one victim of this. There are 
instances of burnt out soldering irons even within the first 30 
minutes of,their maiden life. An average electronics hobbyist 
is likefy to have'a good collection of burnt out soldering 
irons even after many attempts at reconditioning. In my junk 
box, 1 have a Henly 65W, a Sushma 35W, Tony 100W and 
35W and more than half a dozen deluxe lOWs of different 
brands —all rusting and useless. 

Sometimes the time spent in reconditioning these irons 
with new elements doesn’t seem worth compared to the cost 
of the replacement-element, the labour involved and above 
all, its subsequent service life. This is the situation we face 
frequently even if we operate these devices through a voltage 
stabiliser. Many times, operating a soldering iron without 
failure has come to be more of a problem than the fabricated 
eqvipdient. 


Experimenter 


P. Naraslmha Rao 


In this article, a method of reconditioning damaged sol¬ 
dering irons to carry on the hobby without tears is given. 

The way out 

The secret of the remedy lies in replacing the existing 
element of the soldering iron operating off 220V by an 
element prepared by the experimenter out of the nichrome 
ribbon-element wire salvaged from any burnt out and dis¬ 
carded element of domestic electric irons. The only inven¬ 
tory involved is a scrapped 10W deluxe soldering iron and a 
discarded element of a domestic electric iron, both of which 
are likely to be in the collection of our electronics hobbyists’ 
junk box. 

One more item needed to provide the necessary supply to 
operate the gadget is a mains transformer (any wattage 
above 20W) salvaged from one of the condemned or aban¬ 
doned old valves-operated mains radios now obsolete. This 
may not be a problem; any experimenter handling electron¬ 
ics for a long time can easily find one in his junk or the item 
can be procured from any old radio service shop. The secon¬ 
dary HT leads of this transformer should be cut short and 
the shortened ends should be properly isolated and insu¬ 
lated. A 230/ 12V, 3 A transformer may serve the need as an 
alternative. 
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How to ri( up 

The construction details pertaining to a 10W, deluxe type 
soldering iron, a popular type for the present-day electronic 
work involving ICs, are given here. Once the technique is 
mastered, one can apply it to any type of soldering iron, of 
any wattage with some modification. The steps involved are 
as follows: 

First, dismantle the scrapped 10-watt deluxe type solder¬ 
ing iron (Fig. I), carefully salvaging all the components 
including the ceramic beaded lead-in wires attached to the 
burnt 220V, 10W element. Check the copper soldering bit 
for oxidation and pitting. If much pitting is observed on the 
flat portion of the copper bit after scrapping all the oxide 
scales, better take another one. 

Next, carefully salvage the ribbon-element wire 
(nichrome) from the burnt domestic electric iron element 
(say, 600-watt) specifically choosing that portion of the ele¬ 
ment which has not lost its metallic lusture. Measure a length 


COPPER BIT 



of 35 to 38 cm of this element, remove all the kincks and 
folds and determine its electrical resistance (the low resist¬ 
ance range of your H-20 or P-3 multimeter can do the job). 
Cut the wire to such a length that its resistance is 7 to 8 ohms. 
Preserve some of the mica of the element not damaged due to 
excess heat for use later as an insulating medium between 
the nichrome element wire and the copper bit. 

Wrap one-and-half layers of a very thin rectangular sheet 
of this mica around the flat part of the copper bit to cover it. 
Since the voltages involved are going to be very low (11.3 to 
12 V), and there is no risk of shock, this mica can be as thin as 
possible, sufficient only to eliminate physical contact 
between the nichrome wire and the copper bit to avoid 
short-circuit. This ensures low resistance to heat transfer and 
high efficiency in operation of the soldering iron. 

Nek), wind the 35-38cm flat element wire around this 
mica-wrapped copper bit as shown in the Fig. 2, initially 



Fig. 2: Winding details on copper bit. 


running a portion of the beginning of the wire (about 4 to 5 
cm) between the first full layer and the extra half layer. Then 
completely wind the entire length of the 35-38 cm long wire 
in the form of a single layer coil, as close as possible, without 
adjacent coils touching each other to avoid any short-circuit. 
This covers almost the entire length of the flattened portion 
of the copper soldering bit below the hole meant for securing 
the bit to the iron sheet metal covers. The final end of the 
element wire, after winding, may be secured by making a 
small hole at the bottom projection of the mica-wrapping 
and by passing out the wire end through it. 

Now attach the ceramic-beaded lead wires to the twoends 
of the wound element wire and isolate the free ends to 
prevent them from touching each other as well as the iron 
metal, by placing thick folded mica pieces around the twisted 
ends. 

Once again wrap around this finished element a thick 
sheet of mica and secure it to the element wound around the 
bit firmly by winding a few turns of 30SWG copper enamel 
wire (taken from the secondary of any burnt out output 


Fig. 1: Soldering iron dis as se mb led. 
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transformer or a damaged tubelight choke) in the form of 
helix, twisting the ends together. With this the major job is 
over; the rest of the work is just conventional, which is done 
as if you are replacing the element of your soldering iron. 

Bring out the ceramic protected element leads throughout 
the bakelitc handle. Place the old asbestos padding on cither 
side of the reconstructed element, carefully match the copper 
bit hole with those of the sheet metal body covers and 
assemble the parts Secure them in position by the screw and 
nut, putting washers on either side. Attach the element lead 
wires to the supply cable as done originally, to finish the 
work. 

Test the construction for any short circuits, and if eveiy 
thing is alright, give the supply of I2V AC and look for the 
heating of the bit tip. The heating time and the efficiency of 
operation depends upon how neatly the job is done, and the 
thickness of the mica-insulation given between the bit 
copper and the element wire. 

The whole operation takes just a couple of hours. Since 
there is nothing to lose, you can make a few trials in improv¬ 
ing the work which will certainly reward in the long run. 

The current flow through the iron would be around 1.25 A 
to 1.5A, which is much below the amperage of the element 
wire. This ensures long life and rugged operation, and you 
can carry on soldering without any fear of burning it, that 
usually lurks in the minds of the hobbyists. 

□ 



Juki some of the lamps made in an unusually largt number of types 
latingi and sixes come euher wire ended or based to fit in any available 
holders in the market. It may be |ust what you need for an existing 
or a New Ihinett A lew minutes with our catalogue for what you are 
seeking, will certainly convince you So, why not get our catalogue. 



kurattty bulbs 

Miniature * Sub Miniature Lamp SpaclaUata 

ICWeffty ELECTRIC ACS PVT LTDHnmuNmn.HyUMM.it 

Phone* 23CM9, 23/340 Branch 90. Kazi Sayed Street, Bombay 400 003. 
Phone: 325152 


LOOKING FOR MONITORS! 
AVAILABLE EX-STOCK 

SPECIFICATIONS 

• P31 Non Glare Green Phosphor 

• Ideal for 80*25 Display Format 

VIDEO INPUT 

• INPUT SIGNAL: 

TTL/Composite Video 

• INPUT CONNECTOR: 

9 Pin ‘D’ Connector for IBM PC 
or RCA Pin Jack 

HORIZONTAL 

• TTL Positive Going Pulse 

• Scan Frequency: 15.75 KHZ 
•0.5 KHZ 

• Pulse Width: 22 to 30 Micro¬ 
seconds at 15.75 KHz 

VERTICAL 

• TTL Negative Going Pulse 

• Scan Frequency: 47 to 63 Hz 

• Pulse Width: 4.5 to 1400 Micro¬ 
seconds 

• Retrace Time: 450 Microseconds 

• POWER: 230VAC ±10% 

50Hz, 20W 

CONTACT: 



M/s. GEETA MONITORS PVT. LTD., 

38/1, N.S, Iyengar Street, 
Seshadripuram, 
BANGALORE-560020. 

TEL. No. 360558 and 367840 
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MULTICHANNEL COMMUNICATION TAPE 

RECORDERS 


The SHR Type Multichannel Commumca 
tion Tape Recorders ensure 24/48 hours 
continuous and reliable recording and 
logging of informations reports and ins¬ 
tructions in the following fields ot appli 
cations 

— Civil and military aviation 

— Railway ports/harbour traffic control 
centres 

— Communication headquarters ot 
Armed Forces 

— Municipal Emergency centres as 
police, fire brigade and first aid 

— Radio-TV Broadcasting 

— Congresses and Courts of Justice 

— Press Agencies 


AVAILABLfc in 4 8 18 24 CHANNELS 
VERSION 

ECONOMIC LOW TAPE SPEED 

HIGH RELIABILITY SINGLE OR DUAL 
EQUIPMENT 

AUTOMATIC CHANGEOVER FROM ONE 
UNIT TO THE OTHER 

TIME INJECTION TIME READ OUT AUTO 
IIME SEARCH 

Precision tape guiul 

ACCESSORIES BULK ERASER REMOTE 
CONTHOl UNI I etc 

EXPORTED BY 

VIDEOTON INDUSTRIAL 
FOREIGN TRADING 
CORPORATION 

H 1)98 Budapest HUNGARY POB 58/ 
Tele* 22 4/63 


LOCAL REPRESENTATIVE 

UPTRON POWERTRONICS Ltd , 

S-55/S-58 Uptron Estate Sahibabad 
Distt Ghaziabad-201005 U P 
Phone 204 098 200 551 


A'/. 








« Fully Solid State Using ICa 

* Ruggedlaed Defence Approved 

* Plug ins For Vereetiltty 

« Wide Band Width, DC-80 MHz 

* High Senemvity 20 ax V/DIV 

* DC Coupled Z Modulation 

« Roctangular CRT With PDA 

* Built-in Dolay Line 

* Delayed Sweep 

* X10 Magnifier 

* 1 KHz Calibrator 
+ Dual Trace 

* B x 10 cm 1 Display Area 


PLUG- INS 

a 6Y2A Dual Trace, 6mV/cm, Add & Subtract 
1 mV/cm Cascaded Sensitivity 

* 6Y4 Four Trace 

* 6FC1 Single Trace With 100 MHz Frequency 
Counter 

* 6DM1 Single Trace With JVy Digit DMM 

* bPS2 Dual Trace With Tuple Power Supply For TTL 
And Op Amp ICa 

a 5Y22 Differential Amplifier For Power Line 
engineering Applications 

* 6Y7 Uw Noise High Sensitivity Differential Amplifier 
(20 AiV/cm| 

* 5X2 Delayed Sweep Single Shot Facility 

* 6X1 Standard Time Bate 

* 5CD1 Curve Tracer For Display of Dynamic 
Charactenaiica of Active Devices 

Choose other Models from the widest range In the 

country Portable (605/DM. 660/DP) or Laboratory. 

Plug Ina (520 - Low Coat DC-20 MHz. 635 - DC - 

36 MHz) or Stand Alona (606/S, 606/D, 610/D. 

616/D, 615/S. 626/D) Band width 6 MHz to 60 MHz 

Single. Dual or Four Traces TV Line. Frame or Mama 

Tugger, Frequency Counter. Digital Multimeter. 

Power Supply or Curve Tracer Option. 


^ SYSTRONICS 

nFTMHPP 89-92, Industrial Area, P 0 NarocJa 
dilllM Ahmedabad 382 330 


ELECTRONICS 
CORPN OF 
INDIA 1 ID 


AIC ON 

ELECTRONICS 
PVT no 




conductor 
Devices 


e 



Industrial & 
Professional 
ytic 
Capacitors 





KOTHARI 
ELECTRONICS 
& INDUSTRIES 
LTD 



Relays, 
Switches 
Trim Pots 


MELTRON 

SEMICONDUCTORS 
ITO 



Plastic Film 
Capacitors & 
Carbon/Metal 
Film Resistors 


BHARAT HEAVY 
ELECTRICALS 11D 


PCB Ed* 
and Et 
Connectors 
D'Subminiature 

(R«cfc & Panel) 


High Power 
Diodes 
& Thyristors 



MONOLITHIC 
DEVICES 
& ELECTRONICS 
PVT LTD 



BT SOLDERS 
PVT LTD 


Electrically 
Isolated Power 
Semiconductor 
Modules 





nTELRon 



KOTHARI 
ELECTRONICS 
& INDUSTRIES 


KEiL 


AC Metallised 
W r Polypropylene 
W _Capacitors 


BRISK 

lAMiNCTON CHAM8! Hf. 

2N0 FLOOR 

194 IAM!I\ICM’*J HOAD 

homhat inn on.! 


'f l Jb 4D ib lb hb 1 / 
T ! > 1 X Oil 464(1 Of NC 
,M 4 W OiMi 


Solder wires. 
Sticks/Solvents, 
cleaners & fluxes 

1 


KRYONIX 

international 


'Ai . 

Compatible 
Personal 

Computer & 1 

Z-80 Based Trainer 
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Versatile laser printer 
for 5800 office system 


Siemens recently presented a 
number of interesting innovations 
in the office system sector at the 
Hanover Fair CeBIT 86. Of particu¬ 
lar interest was the 5834 desk top 



Versatile laser printer 

laser printer and the 5822 worksta¬ 
tion system for the 5800 office sys¬ 
tem. The new laser printer is 
smaller and, with its additional 
copying function, more versatile 
than previous models. The new 
5822 workstation system features a 
47.5cm screen with more than one 
million individually addressable 


picture elements, on which the con¬ 
tents of two DINA4-type pages can 
be'represented side by side. 

The desk-top version of the 5834 
laser printer is capable of printing 
ten pages of text or graphics per 
minute in a variety of typestyles, 
including modern, classic, titan 
and others [with as many as nine 
different sizes]. This is much faster 
than conventional printers for per¬ 
sonal computer applications. The 
new unit has been developed like a 
PC printer for direct office use. 

With a monthly capacity of 5000 
or more pages, the 5834 laser prin¬ 
ter is the ideal partner for the 5800 
office system. In this case it serves 
as a departmental printer for the 
workstation systems. The printer is 
linked to the Siemens PC-D by way 
of the bus network. However, it can 
also be connected as a local printer 
for off-line workstation systems; it 
can even be used as a copier. 

With its 5I2kB [or 768kB\ main 
memory and 42MB fixed-disc stor¬ 
age, it resembles the 5835 office 
laser printer for centralised 5800 
office system applications. 


Computer installations 
in India 

Presently there are about 17,000 to 
18,000 computer installations in 
the country out of which about two 
per cent are mainframe computers, 
20 per cent minicomputers and the 
rest microcomputers including 
wordprocessors, personal compu¬ 
ters and accounting/invoicing 
machines. 

All mainframe range of compu¬ 
ters are imported, followed by mini¬ 
computers, about 70 per cent and 
microcomputers, about 10percent. 

The five top Indian manufactur¬ 
ers of computers selected on the 
basis of production for the year 
1985 are: DCM Data Products Ltd 
[turnover Rs 95.4 million], Elec¬ 
tronics Corporation of India Ltd 
[turnover Rs 152.3 million], Hin¬ 
dustan Computers Ltd [turnover 


Rs 171.1 million], International 
Computer Indian Manufacture Ltd 
[turnover Rs 121.8 million], and 
Wipro Information Technology Ltd 
[turnover Rs 119.4 million]. 

The government has also 
initiated a number of computer 
courses at different levels. In addi¬ 
tion, a number of programmes, on 
continuing education, in-service 
training, short term courses, even¬ 
ing courses, teachers' training pro¬ 
grammes and use of new 
techniques like computer-aided 
instructions, audiovisual instruc¬ 
tions as well as the use of television 
network are being undertaken/ 
planned. 


Murugappa to market 
Maxell floppy diskettes 


Murugappa Electronics has been 
appointed exclusive marketing 
agents in India for all the magnetic 
media products manufactured by 
Hitachi Maxell Ltd, Japan. Under 
this arrangement., it will supply 
wellknown ‘ Maxell' brand floppy 
diskettes. 

one of the world’s leading 
manufacturers of magnetic 
memory media, Maxell is a trusted 
name amongst the world's compu¬ 
ter manufacturers as well as users 
of floppy diskettes everywhere 
which are backed by sophisticated 
research and development. 

Murugappa's associate com¬ 
pany, Ambadi Enterprises Pvt Ltd, 
a recognised export house, will be 
importing these floppy diskettes on 
its behalf for stock and sale in 
India. The range of floppy diskettes 
available includes: 20.32cm double¬ 
side, double-density in soft sector; 
20.32cm single-side, double-density 
in soft sector; 12.35cm double-side, 
double-density in soft sector [48 
TPI[; 12.35cm double-side, double- 
density in soft sector |9ft’ TPI]; 
12.35cm single-side, double-density 
in soft 8ector[48 TPI]; and 12.35cm 
high-density [1.2 MB[. 
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WIRE WRAPPING AND ELECTRONIC KITS FROM O.K. INDUSTRIES INC., U.S.A. 

^ WIRE-WRAPPING KIT WK-5 

Model WK-5 is a unique new Wire-Wrapping 
Kit that contains a complete range of tools 
0 i and parts, conveniently packaged in a handy, 

k durable plastic carrying case, The kit 

, mtm includes Model BW-630 battery wire- 

■ A' — wrapping tool complete with bit and sleeve; 

Model WSU-30 hand wire-wrapping/ 

M iv. unwrapping/stripping tool; a universal PC 

^ -/"'•i T board, an edge connector with wire- 

wrapping terminals, a set of PC card guides 
• and brackets, a mini-shear with safety clip, 

r •*«•» industrial quality 14, 16, 24 and 40 pin DIP 

sockets, an assortment of wire-wrapping 
’rs terminals, a DIP inserter, a DIP extractor 

1 ,r and a unique 3-cofor wire dispenser complete 

jfi' ^with 50 feet (15.2m) each of red, white and 
rJ0 ^ blue Kynar'* insulated, silver plated solid 

’ AWii 30 (2 54mm) copper wire. 

MODEL: WK-5 



NE* 1 V<•’»’ *< .* *v*jV 


1 


Also offered Models No. WK-2, WK-3B, WK-4B & WK-11 
Each kit contains various tool combinations. 

for further details write or contact. 

BALAJI ENGINEERING CO., 195 Brigade Hoad, (Above Post Office), Bangalore 560001, Phone 572411 

BRANCH BALAJI ENTERPRISES 133 Rashtrapathy Road, Behind Bible House, 1st Floor, 

Secunderabad 500003, Phone 77490 


Single Turn Potentiometers 


GENERAL PURPOSE SINGLE TURN 
POTENTIOMETER 

FOR PROFESSIONAL fc MU APPLICATIONS 


Wirewound 


rOOOOOOOi 
S ALFA 
^OOOOOOCr 

TEMPERATURE 

CONTROLLERS 

RUGGED. SOLIDSTATE. ACCURATE. 


'A % 

,/■ * ,p 

% P/t, 

.4 &' 


■ ' rasy. 



coSSTjcxTxzg 
■ilalml agent m moia 

VISHu agencies 

14-10-7451./1. DHOOLPET. JUMERAT BAZAR 
HYDERABAD-500006 INDIA 
PHONE 46101 TELEX 0165-291 PECO. INDIA 
CABLE iWIRWOUND 


|«M»unv 


Range* available: 0-200,0-400,0- 600.0-1000,0-1200, (MOWC. 
Accaracy: 11% f.s.d. 

Paael Catoats: DIN (92 x 92 nun) 

MANUFACTURERS 

ALFA PRODUCTS COMPANY 

FF-11 BAJAJ HOUSE, 97 NEHRU PUCE, NEW DELHI -110 019 
TELEPHONE 6432186. CABLES PASAND. 
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NEW 25 ELECTRONIC 
DETAILED PROJECT REPORTS 
HAVING GOOD MARKET 


The future of all the following electrical & electronic 
products is very good, keeping in mind that most electrical 
& electronic industries in India are growing rapidly during 
the decade. On the top of all, Government Is giving various 
concessions to electronic Industries also. 


JUST OUT 


1986 EDITION 


EACH DETAILED REPORT CONTAINS:** 


Each Detailed Project Report Contains up-to-date and 
latest Information tike detailed manufacturing techniques, 
assembling details, circuit diagrams, detailed market 
position, cost economics, production capacity, Land & 
built-up area, details and lists of plant & machineries and 
equipments with their costs, details of raw materials 
required alongwith costs, total fixed and working capital, 
total capital Inveatment, cost of production, profitability 
analysis, break-even point, plant/building layout, cash flow 
statement, interest and depreciation charts, sources of 
procurement of raw materials and plant & machineries etc, 
alongwith lot of other valuable details. 


LIST OF READILY AVAILABLE 
DETAILED PROJECT REPORTS 


1. Colour and B&W Television 

13 Loudspeaker 

2. Computer Form 

14. Mlnl/Peraonal Computer 

3. Computer Software 

IS. Neon Bulb 

4. DC Micro Motor for Tape 

18. Ni-cd. Celt 

Recorder 

17. Photo Type Setting Plant 

5. Electric Fans (All Types) 

18. Printed Circuit Board 

6. Electrolytic Capacitors . 

IB. Solar Call 

7. Electronic Blood Pressure 

20. Spark Plug 

Measuring Apparatus 

21. TV Deflection Components 

6. Electronic Calculator 

22. TV Picture Tube 

B. Electronic Telephone 

23. VCR end VCP 

10. Electronic Toys 

24. Video Cassette 

11. Electronic TV Tuner 

12. Fluorescent Tube 4 GLS 
Lamps 

25. Welding Electrode 


Can ”'Tcaf^ #0 '^ 0V ' 

.£S&w " pect 


o Prtoa Re. 1600/- (Rupees One Thousand Five Hundred a 
Onty) for each Detailed Project Report. * 

d Payable fully In advance through Bank Oraft/Chequejn ■ 
fawur‘8MAU. INDUSTRY RESEARCH INSTfTUTE,OiLHi ■ 
a D e ttv ar y by ‘Registered Peer Immediately. 5 

project Identification and evaluation division i 


sM\| [ |\!)i S ! KY H! S{ \R<_ II INS I III J | 


■ ALSO 4/43, ROOP NAQAR P. BOX-2106 (PD), DELHI-110007 (INDIA) ■ 
R CALL AT: 2918117:2910805:2916804 f 

2 WE ALSO UNDERTAKE LIAISON « TURNKEY SERVICES 2 



_ 
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A TOTAL GUIDE ON 
ELECTRICAL & ELECTRONIC 
GOODS INDUSTRIES 

(2nd Revised Edition) 

By Deepak Pun B E (Electrical! 


It provides full technical 
informations and project 
profiles of about 53 
Electrical and 
Electronic Industries 


This book describes compTet? manufacturing 
(assembly) processes, basic function of the product 
figures with circuit diagrams, total capital invest¬ 
ment, manufacturing cost and return on the 
investment with addresses of raw material & 
machinery suppliers and manufacturers 


MiTH 


ELECTRICAL & ELECTRONICS 
DIRECTORY (2nd Edition) 

By SIRI BOARD 


THE ONE VOLUME WHERE 
YOU WILL FIND ALL THE 

addresses contains more 

THAN 20,000 ADDRESSES 
OF MANUFACTURERS & 
SUPPLIERS OF RAW MATERIALS 
MACHINERY & EQUIPMENTS, 
ELECTRICAL & ELECTRONIC 
GOODS INDUSTRIES ALSO 
CONTAINS ADDRESSES OF 
ELECTRICAL & ELECTRONIC ASSOCIATIONS & EXPOR¬ 
TERS OF ELECTRICAL & ELECTRONIC MACHINERY & 
EQUIPMENTS ETC ETC >, 


<"sp 


; 10 '« Discount SPECIALOFFER 

on a order ut any ^ ,_ 

above 2 books ■» 

; The book COST ESTIMATION Ok 1000 
INDUSTRIES'Price Rs 60 alongwilti 10‘’o 
discount on a order of above an the 3 boons 


SMALL INDUSTRY RESEARCH INSTITUTE 


49 NAI SARAK, P. BOX-1764, (P) DELHI-110006 (INDIA) 


Also: 4/43, ROOP NAGAR, P. BOX-2106, (P) DELHI-110007 

































Signal Generator 
Program 
for Sinclair 
Spectrum Micro 


Ajay Chikersal 


T his project turns your Spectrum into an accurate 
and reliable signal generator source capable of 
generating square-wave signals in the frequency 
range 10 Hz to 10 kHz. 

It is essentially a software project which can serve as a 
great utility for hobbyists and experimenters. However, 
unlike ordinary generators, this one is programmable, i.e. 
both frequency and duration can be made to vary with time. 
The frequency can be varied in steps of a single hertz (Hz), 
and the duration can be as low as a single time period of the 
pulse. 

Though the basic program given (see box), may seem to 
be the heart of the project, the actual generation of pulses is 
achieved by a machine code routine situated in the ROM. The 
basic program handles routine duties such as accepting 
inputs from the keyboard and neatly displaying titles and 
options available. 

Working 

The machine code routine in the ROM was not initially 
meant to produce frequencies in such a range; it was 
designed to be used in conjunction with the Spectrum's 
basic statement ‘BEEF. 

The beep statement has the format: 

PEEP duration, pitch 

54 


where the duration and pitch represent any numerical 
expression. The duration is given in seconds and the pitch is 
given in semitones above middle ‘c\ 

When such an instruction is encountered during the exe¬ 
cution of a basic program, the two variables (pitch and 
frequency) are used to set certain prerequisites to the 
machine language program which is subsequently ‘called’ to 
produce the desired effect. 

As we would have to make repeated references to this 
machine language routine, we will have it known by the 
name ‘Beeper’. 

As we need a more flexible system than that provided by 
Uncle Clive (Sir Clive Sinclair), we will make use of the 
Beeper routine directly without referring to the basic 
interpreter. 

The Beeper routine was however not intended for direct 
use by humans. Hence, before calling this routine we would 
have to preset certain conditions which depend upon the 
frequency and duration. 

So, by now it should be quite clear that the role of the 
basic program would be to: 

(a) Accept inputs from the user, 

(b) Set the prerequisites to the Beeper; and 

(c) Call the Beeper routine. 

The prerequisites required for the Beeper program are in 
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80 

30 

40 
50 
60 
70 
80 
90 
95 
100 
1 10 
120 
130 
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140 
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160 
1 70 
180 
190 


£10 

vicrO 

t-30 

240 

245 

230 

£60 

870 

280 

£90 

300 

310 

315 

320 

330 

340 

360 

370 

;-.73 

300 

390 

39- 

400 

410 

*15 

4£U 

430 

435 

440 

450 

460 

470 

480 

49o 

500 

510 

520 

530 

540 

550 

560 

570 

580 

590 

600 

610 


Program Listing 


REM ***«*•••##«••**#««•««•« 

REM #***#**8PECTRlJM* ******* 

REM ***SIGNAL GENEROTOR**** 

REM • • 

REM **AJAY CHIKFRSOL 1986** 

REM *********************** 

REM MACHINE C.'JOE IS STORED FROM ADDRF. f .«-3r:<’*.i» 

CLEAR 31999 

FOR T-32000 TO 32u09 

READ A 

POKE T,A 

NEXT T 

REM DATA FOR MACHINE CODE PROGRAM FOlLOWS 
DATA 33, O, ii, 1 /, O, O, 205, 181,3, £01 


Cl s 

BORDER li PAPER 7 t INK 1 
PRINT ox 8,12|"SPECTRUM" 

PRINT AT 6, 8j "SIGNAL GENERATOR" 

PRINT 01 7. flg 

PRINT A■ 15,Of"ENTER THE FREQUENCY 
INPUT F 

IF F> »10 AND F(=10000 THEN GD10 250 

PRINT AI 15, VfFLASH 1; “FRLOIJENLV RHNUL 16 |n-n.» 

FOR Y=1 TO 300 

NEXT Y 

GOTO 190 

PRINT AT 15,20$F;" Hr" 

PRINT AT 19, C»i "ENTER THE NL'MbCR Or t YC^ES K‘ 7 j*J. " 
INPUt N 

IF N>«1 AND N <“65535 THEN GOTO 3UO, 

PRINT A - * 19,01 FLASH l;"No. OF dYC^ES RANGE lb 1“ 
FOR Y=*l TO 300 
NEXT V 
GOTO £6 

PRINT A £0, 1£;N 
row y=i ^o 300 ;next y 

REM 1HF VALUES Or HL AND DE ARE COMPUTED 
LET DU 

LET HI > <437500/F)-30.185 

REM DE BROKtN INTO HIGH AND LOW PARTS 
LET Dl-INf(DE/256) 
lFT D8**D£-856*INT<DI /856> 

REM THE VALUE OF DE IS STOfc! D IN MEMORY 
POKE 32005, Dl 
POKE 3*-004, Dei 

REM HL IS BROKEN INTO HIGH AND LOW PARTS 
LET hl=INl<HL/£56> 

LET H2*HL~£5ti* I NT < HI / 256) 

REM THE VALUE OF HL IS STORED IN MEMORY 
POKE 38002, HI 
POKE 32001, He; 

CL 43 

PRINT AT 8,12*"SPECTRUM" 

PRINT AT 6,’ft; "SIGNAL GENERATOR" 

PRINT AT 7,6; 

PRINT AT jl<», 7 "FREQUENCY**"-.F*" 

PRINT AT 12,/ "DURATION 8 *" :N/F : " SECONDS" 

PkiNT AT 14.7 "No. 01* CYC. F5 "jN 

PRINT AI 16,3 FLASH .|"SQUARE WAVE SIGNAL UUTPUI 
RANDOMI7E UGK 
PRINT AT 16,3 

PRINT AT t/,£ "PRE5S-R TO RESTART" 

PRINT AT 19,9 "E l'J EXIT" 

IF INKCY**"E ' IHEN STOP 
IF INKEY*«"R" THEN GOTO 135 
fiUTO 500 



fact values which must be assigned to two double pair regis¬ 
ters. Ihese values are obtained by mathematical formulae 
which contain the variables' frequency and duration. 

For the benefit of those readers who are not familiar with 
machine language, a detailed explanation of the entire con¬ 
cept is given so that this technique can be incorporated in 
other programs or applications. 

T he term‘machine language' refers to a low-level language 
which is native to the computer. In the Spectrum we have a 
Z80 microprocessoi and hence the use ol Z8Q machine lan¬ 
guage is required whenever wc want to communicate with 
the computer in its native tongue. 

Machine language, like any other programming language, 
uses ‘variables’ which can be assigned different values. Reg¬ 
isters can also be thought of as variables. T here are many 
registers in Z8()assembly language, the most commonly used 
being A, B, C, D, I., H and L.. 

Each of these registers can hold any one number (one 
byte) between 0 and 255, inclusive of both. Since in practice 
we cannot restrain ourselves to such small numbers, two 
registers may be combined to collectively represent largei 
numbers. T hese combinations are strictly given by the pairs 
BC, DE and HL. We will be concerned only with the values 
of HL and DE as these should be set before 'calling' the 
Beeper routine. 



Fig. 1(a): The initial parameters and sample values. 



Fig. 1(b): Display of initial parameters while output of the signal 
is available through the ‘EAR’socket. 


When we couple two single registers to form a double 
register, we can handle numbers between 0 and 65535, i.e. a 
total ol 65536 numbers (256 * 256 = 65536). 

The formulae which relate HL and DE to the frequency 
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and duration arc: 
for register pair HL: 

HI. - (437r»0(>/ frequency) - 30.125 
and foi register pan Dll: 

DF. - frequency ' Duration 
As the time period f is given as 
i * 1, I, 

Duration I nnc period * Number of cycles 
- Number of cycles/ Frequency 
Rearranging the above, we obtain 
Duration » frequency = Number ol cycles 
where the duration is in seconds and the frequency in hertz. 




Fig. 2: Applications and final set up. 


Thus, DF represents the number of cycles that will be 
produced. This can be specified between 1 and 65535, includ¬ 
ing both. 

let us now calculate the theoretical upper and lower limits 
ol the frequency which depend upon the minimum and 
maximum values ol HI . As seen already, HL is a register 
pan, i.e. it can hold any number between 0 and 65535. 

Rearranging the equation for HL, to represent Irequency 
in terms of HL, we obtain 

I requency - 4375(H)/(HL+ 30.125) 
l or a minimum value, Hl.=0, we have 
Fiequcncy - 437500 30.125 
= 14522.8 Hz 

I ot a maximum value. HL=65535, we get 
Frequence = 437500/(65535+30.125) 

= 6.67 Hz 

though these are the theoretical limits of the frequency, 
the 10Hz to 10k Hz range would be a more accurate and 
practical one. The square waves produced in this range have 
a typical rise time of less than 1 microsecond. 
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An example 

Let’s consider a practical example. Suppose, it is required 
to produce a frequency of 500 Hz for a duration of six 
seconds: 

l>F = Frequency * Duration 
= 5(H) * 6 
= 3000 

HL = (437500/Frequency) 30.125 
= (437500/ 500)-30.125 
= 844.875 

Always round down the value of HL obtained in the step 
above, so that 

HI.=844 

Having set these two registers, wc can call the Beeper 
routine to produce the square-wave signal. 

The values of HL and DR are set automatically by the 
basic program which utilises the same formulae to compute 
the values and utilises the POKE statement to store the values 
in memory. 

T he analogy of my small machine language routine with 
basic is given in the Table below. This routine only acts as a 
link between the BASIC program and the ROM routine 
(Beeper). 

TABLE 

Analogy of the Machine Language with BASIC 

Address Hex Dump 7.80 Assembler Analogous BASIC 

Program 

.12000 21 00 00 LD Hl.,0 (sec text) LET Hl.=0 

32003 11 00 00 LD DE.O (sec text) LEI DE'0 

32006 CD B5 03 CALL 949d GOSUB BEEPER 

(BEEPER) (Address 949d) 

32009 C9 RE I RETURN 

Here’s a brief summary of the BASIC program foi your 
understanding: 

Line 80 reserves memory to store the small machine code 
program beginning at address 32000. 

Lines 00-110 store the machine code into memory, the 
code is transferred from the DATA statement in line 130 to 
the memory address from 32000 to 32009. 

Lines 150-290 display the title and accept the input from 
the user making sure that the inputs are within the range. 

Lines 360 and 370 compute the values of registers HLand 
DE. 

Lines 380-450 break the values of HLand DEin HiGHand 
low parts for their subsequent storage in memory. 

Lines 490-540 display the initial parameters set by the 
user, including a flashing indication when the signal is 
available. 

Fig. 2 shows how the sound from Spectrum can be ampli¬ 
fied to hear the tones being generated. The output from its 
MIC soclcet can also be fed to a single-stage transistor 
amplifier for use of these signals in other circuits. 

□ 
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Thermax 

Carbon Film Resistors 

that have proved 
their worth the world over 


Thermax exports 40% of its resistors 
to advanced countries in Europe, S.E. 

Asia, and lately to the U.S.A. 

In India too, Thermax resistors have 
helped leading black & white and 
colour T. V. manufacturers in the 
process of indigenisation. ET & T 
alone has placed a repeat order for a 
massive 8.5 rhiliion resistors. 

A heavy engineering company that's 
into areas like conservation of energy 
and preservation of the environment, 

Thermax has added on other hi-tech 
areas like computer software & 
electronics. And the merger emits 
signals that are pretty strong. 

Thermax Resistors 

□ Carbon film 0.25 W, 0.50 W, ±5 to ±2% tolerance 

resistors 1 ohm to 10 meg. ohms 

1.0W ±5% tolerance 
1 ohm to 1 meg. ohm 

□ Metal film resistors 0.25 W ± 1, ±2 & ±5% tolerance 

100 ppm 

10 ohms to 1 meg. ohm 

□ Manufactured in a fully automated plant with computerised 
test facilities 

□ Meet JSS/MIl specifications 

□ Approved by CIL/ BARC 

□ Excellent sokterability; ideally suited for wave soldering 

□ Bulk and strip packings 





□ Prompt delivery 


THERMAX 

THERMAX PRIVATE LIMITED 

ELECTRONICS DIVISION 

T-134 Bhosari Industrial Area 
Bhosari, PUNE 411026 

Cable: THERMAX HO Telex. 0145-545 TMXS IN 
Tel.: (0212) 84234,84235 

v Pranbha86-147 
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A single unit enables easy, low-cost user-customizing 
of a centralized TV test system. 


Centralized Television Video-IF • Sound-IF • 
CROMA Calibration System 



It generates all signal of sweep * 
marker for all TV systems over the world. 


SOUND-IF UNIT 480-U71 


a SWEEP: 4.5,5.5,6.0,6.5 ± 0.5MHz • MARKER: Spoints each 
• SOUND CARRIER :.4.5,5.5,6.0,6.5MHz 


CHROMA UNIT 480-U77 


• SWEEP . 2 — 7 MHz • MARKER : 4 point* 19 courttriaa 

• VIDEO CARRIER : 19 countries 


VIDEO-IF UNIT 480-U80 

•SWEEP . 22-64MHz*MARKER:6points 2bends digital 
switches setting 


•OUTPUT IV 75-ohm terminated 


MAIN FRAME LSW-1481 


Ftw turthor details on the above centralized systems 
a separate brochure is available on request 


An Example tor Centralized Television Video-IF, Sound-IF, CHROMA Calibration System 
Producing 1,000 — 2,000 Sets monthly 



LEADER ELECTRONICS CORP. 2-6-33 Tsunashtma, Higashi Kohoku-ku, Yokohama, Japan TELEX: J47780 JPLEADER 

AGENT: (For All India except East India) 

Krishan C. Arora & Co. 

P.O. Box 4218, New Delhi-110048 
TEL-6411133 TELEX: 031-66557 CABLE: JUBILANT 


AGENT: (For East India) 

Varas International Pvt. Ltd. 

7C, Urvashi, 3 Hungerford St., Calcutta-700017 
TEL: 44-0191 TELEX: 212915 CABLE: RANJI 
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“Sir, this new colour printer is always printing 
our company's bank balance in red! Needs to 
be fixed up. 



If we keep on reducing computer hardware price 
at this rate, very soon we will have to give hard¬ 
ware free of cost." 













BE PROUD INDIAN 
SUPPORT INDIAN TECHNOLOGY 
PLA HAND HELD DMM TYPE: DM-T4B1 

'PLA' introduces VERY ECONOMIC model with extra ordinary features not available in 

IMPORTED/SMUGGLED DMMs. in market. 

Low prices, THANKS to EXCISE REDUCTIONS and our streamlined DMM production. 



OUTSTANDING FEATURES 

(USER MUST CONFIRM THESE BEFORE PURCHASE OF 
ANY DMM ) 

• Battery Life: 1000 operating hrs. due to special LSI. 

• Ohms Protection: FOOLPROOF protection upto 
450V DC/RMS by means of PTC and not merely by 
fuse as in IMPORTED/SMUGGLED DMMs. Burnt 
fuse replaced by ordinary wire may damage the 
DMM completely later on. 

• Servicing: NO PTH PCBs hence servicing easy. In 
PTH PCB component replacement very difficult. 

•PLUG4N LCD/LSI/ICs: Use of easy to replace plug¬ 
in LCD/LSI/ICs. 

• Push Button SW: Push button sw (No rotaries) 
for easy and real single hand operation. 

•Warranty: 12 Months free servicing warranty, 
servicing/spares available for years. 

•Price: All these features available at rock 
bottom price. 


FOR DETAILS CONTACT: 

PLA ELECTRO APPLIANCES PVT. LTD. 

THAKOR ESTATE, KURLA KIROL ROAD, 
VIDYAVIHAR - BOMBAY - 400 086' 
*5132667 / 8,5133048. 
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An Introduction 
to Compilers 

Part I 


Surest! K. Basandra 


T he subject matter of compiler construction can be 
considered as a form of language translation. The 
phrase ‘language translation’ suggests the exist¬ 
ence of several languages and, also, the notion of 
translation. By translation we mean a mapping of sentences 
of a given language to sentences of another given language. 

A necessary aspect of translation is that the mapping 
preserves the meaning of the sentence to be translated. Since 
this is a very broad constraint, it should be evident that, in 
general, translation is a one-to-many mapping. 

As we are interested in solving problems by using compu¬ 
ters, the act of translation can be imperatively expressed as: 
Take an arbitrary sentence of some given language, analyse 
it and, if possible, synthesise a sentence of another given 
language so that it completely conveys the meaning of the 
initial sentence. 

To realise this, however, several major problems have to 
be carefully considered: What is a language? What do we 
mean by an analysis of statements in a language? Howdo we 
ascribe a meaning to a sentence in any language? In any 
given language, how do we synthesise sentences which will 
have a given meaning? If many sentences can be ascribed the 
same meaning, how do we choose amongst them? 

The most common languages we know of are the natural 
languages such as English. Our understanding of such lan¬ 
guages is rather loose and cannot be succinctly expressed. 
This is not at all surprising, for such languages are usually 
very vast. Consequently, the problem of translation between 
such languages has mammoth proportions. Fortunately, for 
the present, our interests lie in a very specific set of lan¬ 
guages, the so-called ‘programming languages’. 

Mr Basandra, an M. Tech in Computer Technology, unravels the system of 
‘compiler*’ and various other terms like ‘translators’ and Interpreters' that 
the readers may have heard and wondered as to their actual meaning. 


Programming languages provide a precise and unambigu¬ 
ous means for communication between man and machine. 
Amongst such languages, we distinguish between those 
which arc more suited for problem-solving by man from 
those which are suited for d irect interpretation by a machine. 
In this article, we will be concerned with the translators 
(agents which perform translation) which translate senten¬ 
ces from languages in the former class to sentences of lan¬ 
guages in the latter class. Compilers are such translators. 

Compilers and translators 

A ‘translator’ is a program that takes as input a program 
written in one programming language (the source language) 
and produces as output a program in another language (the 
object or target language). If the source language is a high- 
level language such as FOR I RAN, PL/1 or COBOL, and 
the object language is a low-level language such as an assem¬ 
bly language or machine language, then such a translator is 
called a ‘compiler’. 

Programs written in source languages are called ‘source 
programs’. On the other hand, object languages are usually 
suited for machine interpretation. Programs expressed in 
object languages are called ‘object programs’. To translate a 
source program, the compiler must analyse it thoroughly 
and synthesise an equivalent object program. 

The task performed by a compiler is called ‘compilation’. 
During compilation, the process of source program analysis 
yields a variety of information about source programs. This 
information has to be preserved by the compiler for it to 
produce an equivalent object program. Various data struc¬ 
tures, such as tables, lists, trees, etc are employed by the 
compiler to preserve this information. The construction of 
an equivalent object program is directed by the information 
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Fig. !: Compilation and execution. 

preserved in these data structures. All the actions performed 
by a compiler are said to occur at ‘compile-time*. 

F.xeculing a program written in a high-level programming 
language is basically a two-step process,as illustrated in Fig. 
1. T he source program must first be compiled, i.e. translated 
into the ob|eel program. Then the resulting object program 
is loaded into memory and executed. 

Other translators 

Certain translators transform » piogramming language 
into a simplified language, called ‘intermediate code’, which 
can be directly executed using a program called an ‘interpre¬ 
ter’. We may think of the intermediate code as the machine 
language of an abstract computer designed to execute the 
source code. For example, SNOBOl. is olten interpreted, 
the intermediate code being a language called ‘polish postfix 
notation'. 

In some cases, the source language itsell can be the inter¬ 
mediate language. For example, most ‘command languages’, 
such as JCL. in which one communicates directly with the 
operating system, are interpreted with no prior translation at 
all. 

Interpreters are olten smaller than compilers and facilitate 
the implementation ol complex programming language con¬ 
structs. However, the main disadvantage of interpreters is 
that the execution time of an intei preted program is usually 
more than that of a corresponding compiled object program. 

There arc several other important types ol translators, 
besides compilers. If the source language is assembly lan¬ 
guage and the target language is machine language, then the 
translator is called an ‘assembler*. 

Ihe term ‘preprocessor* is sometimes used for translators 
that take programs in a high-level language into equivalent 
prograpis in another high-level language. For example, 
there are many FORTRAN preprocessors that map ‘struc¬ 
tured’ versions of FORTRAN into conventional 
FORTRAN. 

Programming languages 

Here it is intended to define a programming language 
formally. This has to be done because, intuitively speaking, a 
compiler specifies a relationship between source programs 
and object programs. It docs this for all source programs, 
and hence compilation is really a relationship between two 
languages. In other words, a compiler is not concerned with 
any specific set of source programs but all programs that can 


he written in the source language. 

A programming language is a notation with which people 
can communicate algorithms to computers and to one 
another. 

Syntax 

A program in any language can be viewed as a string of 
characters chosen from some set, or ‘alphabet’, of charac¬ 
ters. But how do we prescribe which strings of characters 
represent valid programs? The rules that tell us whether a 
string is a valid program or not are called the ‘syntax’ of the 
language. 

It is often almost impossible to state concisely and pre¬ 
cisely what strings are valid programs, just as it is hard to 
state which sentences of English are proper and which are 
not. 

Semantics 

Once we know that wc have a valid program, how do we 
specify what the program does? It isessential to know what a 
program means if wc are to compile it faithfully into a 
machine language program that does what the programmer 
expects. I he rules that give meaning to programs are called 
the 'semantics’ of the programming language. 

Ihe semantics of a programming language are much 
harder to specify than its syntax. No completely satisfactory 
means for specifying semantics in a way that helps construct 
a correct compiler for the language has been found. 

The hierarchical structure of programming languages 

A programming language is a nutation for specifying a 
sequence of operations to be carried out on data objects. 
Both the data objects and the operations can be grouped into 

PROGRAM 

SUBROUTINES & BLOCKS 

I 

STATEMENTS 


EXPRESSIONS 



DATA RFFERENCES OPERATORS FUNCTIONS 

Fig. 2: Hierarchy of program elements. 

a hierarchy that looks like the tree of Fig. 2. Not all lan¬ 
guages have every one of these features, and some languages 
such as ALGOL 68, permit statements to be in expressions. 
Nevertheless, the units in this hierarchy are so common that 
they should be familiar to all. 

At the top of the hierarchy is the program itself. The 
program is the basic execution unit. Next comes an entity 
that can be compiled but not necessarily executed—the sub¬ 
routine or block. These are units which may have their own 
data (local names). 

Subroutines differ from blocks by being callable from 
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other portions of a program. Both subroutines and blocks 
are composed of statements. In turn, statements are fashi¬ 
oned from expressions which are made up of operators, 
function calls, and references to data. 

The structure of a compiler 

The compiler takes as input a source program and pro¬ 
duces as output an equivalent sequence of machine instruc¬ 
tions. This process is so complex that it is not reasonable, 
either from a logical point of view or from an implementa¬ 
tion point of view, to consider the compilation process as 
occurring in one single step. For this reason, it is customary 
to partition the compilation process into a series of sub- 


SOUHCfc PROGRAM 



Fig. 3: Phases of a compiler. 

processes called ‘phases’ as shown in Fig. 3. A phase is a 
logically cohesive operation that takes as input one represen¬ 
tation of the source program and produces as output 
another representation. 

As input to a compiler, the source program is only a string 
of characters. From this linear representation of the pro¬ 
gram, the process of source program analysis should detect 
the structure and meaning of the program. 

This is very similar to the actions involved in finding 
constituent phrases in a sentence in English, in which case we 
do so by making use of the English grammar. In order to 
understand an English sentence, we must first know the 
meaning of various words used in it; grouping the words into 
phrases allows us to ascribe meanings to these phrases; and 
finally, combining the meanings of the phrases according to 
the grammatical structure of the sentence leads to an under¬ 
standing of the sentence. 

From the above analogy, it is reasonable to assume that 


the source language has a grammar which defines acceptable 
grammatical structures for source programs. In order to 
analyse the structure of a source program, we have to formu¬ 
late a strategy for recognising its constituent sub-structures. 
Also, we have to detect the methods by means of which these 
sub-structures are bound together to form a whole source 
program. 

Looking at the analogy of grammatical analysis of English 
sentences again, we note that we recognise words first and 
then we search for the phrases. The first phase consists of the 
analysis of the string of characters in the source program so 
as to form meaningful primitives (analogous to words and 
punctuation marks in an English sentence). 

The first phase, called the ‘lexical analyser’ or ‘scanner’ 
separates characters of the source language into groups that 
logically belong together; these groups are called ‘lexemes' 
or ‘tokens’. The usual tokens are keywords such as DO or 1F, 
identifiers (the equivalent of ‘names’ in programming lan¬ 
guages) such as X or NUM, operator symbols such as 
‘ ’, '=’ or ‘+\ and punctuation symbols such as parentheses 
or commas. 

The output of the lexical analyser is a stream of tokens 
which is passed to the next phase. The tokens in this stream 
can be represented by codes which we may regard as integ¬ 
ers. Thus, DO might be represented by I, + by 2, and ‘identi¬ 
fier’ by 3. In the case of a token like identifier, a second 
quantity that indicates which of those identifiers used by the 
program is represented by this instance of token identifier is 
passed along with the integer code for identifier. 

The task of this first phase is quite simple and straight¬ 
forward. Subsequent to this phase of analysis, a source 
program may be viewed as a sequence of tokens. 

Following lexical analysis is the task of recognising gram¬ 
matical phrases in a source program. This is a more compli¬ 
cated task: sequences of lexemes have to be grouped together 
to form simple phrases of the source language; these simple 
phrases are used to form more complex onesand, ultimately, 
source programs. 

All these actions are the substance of‘syntax analysis’, the 
term usually ascribed to this second phase in the analysis of 
source programs. The syntax analyser- groups tokens 
together into syntactic structures. For example, the three 
tokens representing A+B might be grouped into a syntactic 
structure called an ‘expression’. Expressions might further 
be combined to form statements. 

Often, the syntactic structure can be regarded as a tree 
whose leaves are the tokens. The interior nodes of the tree 
represent strings of tokens that logically belong together. 

The ‘intermediate code generator’ uses the structure pro¬ 
duced by the syntax analyser to create a stream of simple 
instructions. Many styles of intermediate codes are possible. 
One common style uses instructions with one operatorand a 
small number of operands. These instructions can be viewed 
as simple macros. The primary difference between interme¬ 
diate code and assembly code is that the intermediate code 
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need not specify the registers to be used for each operation. 

‘Code optimisation' is an optional phase designed to 
improve the intermediate code so that the ultimate object 
progiam runs taster and/or lakes less space, its output is 
another intermediate code program that does the same job 
as the original, but perhaps in a way that saves time and/or 
space. 

The final phase, know n as ‘code generation’, produces the 
object code by deciding on the memory locations for data, 
selecting codes to access each datum, and selecting the regis¬ 
ters in which each computation is to be done. Designings 
code gcneiator that produces truly efficient object programs 
is one of the most difficult parts of compiler design, both 
piactically and theoretically. 

The ‘table-management’ or ‘book-keeping’ portion of the 
compiler keeps track of the names used by the program and 
records essential information about each, such as its type 
(integer, real etc). I'he data structure used to record this 
information is called a ‘symbol table’. 

I he ‘error handler’ is invoked when a flow in the source 
program is detected. It must warn the programmer by issu¬ 
ing a diagnostic, and adjust the information being passed 
from phase to phase so that each phase can proceed. 

It is desirable that compilation be completed on flawed 
programs, at least through the syntax-analysis phase, so that 
as many errors as possible can be detected in one compila¬ 
tion. Both the table-management and error handling rou¬ 
tines interact with all phases of the compilci. 

Passes 

In an implementation of a compiler, portions of one or 
more phases are combined into a module called a ‘pass’ A 
pass reads the source progiam or the output of the previous 
pass, makes the transformation specified by its phases, and 
writes output into an intermediate lilt* which may then be 
read by a subsequent pass. If several phases are grouped into 
one pass, then the operation of the phases may be inter¬ 
leaved, with control alternating among several phases. 

The number of passes, and the grouping of phases into 
passes, are usually dictated by a variety of considerations 
germane to a particular language and machine rather than 
by any mathematical optimality criterion. The structute of 
the source language has a strong effect on the number of passes. 

Certain languages require at least two passes to generate 
code easily. For example, languages such as Pi.'l or 
ALGOL 68 al'ow the declaration of a name to occur after 
uses of that name Code for expressions containing such a 
name cannot be generated conveniently until the declaration 
has been seen. 

The environment in which the compiler must operate can 
also affect the number pf passes. A multi-pass compiler can 
be made to use less space than a single-pass compiler, since 
the space occupied by the compiler program for one pass can 
be reused by the following pass. 

A multi-pass compiler is, of course, slower than a single¬ 


pass compiler, because each pass reads and writes an inter¬ 
mediate file. Thus, compilers running on computers with 
small memory would normally use several passes while, on a 
computer with a large random access memory, a compiler 
with fewer passes would be possible. 

Reducing the number of passes 

Since each phase is a transformation on a stream of data 
representing an intermediate form of the source program, it 
may be wondered how several phases can be combined into 
one pass without the reading and writing of intermediate 
files. In some cases one pass produces its output with little or 
no memory of prior inputs. Lexical analysis is typical. In this 
situation, a small buffer serves as the interface between 
passes. In other cases, we may merge phases into one pass by 
means of a technique known as ’backpatching'. In general 
terms, if the output ofa phase cannot be determined without 
looking at the remainder of the phase’s input, the phase can 
generate output with ‘slots’ which can be filled in later, after 
more of the input is read. 

While it is not possible to deal with backpatching in detail, 
an example from assemblers will serve as a paradigm. An 
assembler might have a statement like 
GOTO L. 

which precedes a statement • with label L. A two-pass 
assembler uses its first pass to enter into its symbol table a list 
of all identifiers (statement labels and data names) together 
with the machine address (relative to the beginning of the 
program), to which these identifiers correspond. Then a 
second pass replaces mnemonic operation codes, such as 
GOT O by their machine language equivalent, and replaces 
uses of identifiers by their machine address. 

A one-pass assembler, on the other hand, could generate a 
skeleton of the GOTO machine instruction the first time it 
saw GO TO L. It could then append the machine address for 
this instruction to a list of instructions to be backpatched 
once the machine address for L is determined. For example, 
when the assembler encounters a statement such as 
L ADD X 

it scans the list of statements referring to L arid places the 
machine address for statement L : ADD X in the address 
field of each such instruction. Subsequent assembly instruc¬ 
tions referring to L can have the value for L substituted 
immediately. 

In a compiler, most of the backpatching that needs to be 
done is done over relatively short distances. Labels, for 
example normally need to be backpatched as above only 
with one procedure or subroutine. The distance over which 
backpatching occurs is important since the code to be back- 
patched must remain accessible until backpatching is com¬ 
plete. Even though the object program may fit in memory 
when it is produced, intermediate forms of the source pro¬ 
gram may be too big to fit in memory all at once, especially 
as a substantial portion of memory may be occupied by the 
compiler program itself. (To be continued) 


ELECTRONICS FOR YOU 





For Electronic Industries 


World Leaders In 

THICK FILM MATERIALS (TFM) 


Entering 
Indian Market 
with 

Production Facilities 

TFM Consumers in the field of Telecommunications, Data 
Processing, Consumer Electronics, Instruments, Automotive, Medical, 
Military etc. requested to inform their requirements with type and make 
currently used in the following format with five years projection. 


Thick Rim Products 


Projection 


Type 


Make 

used 


Number Quantity 



Write to: 

Box No. 860701 

EFY Enterprises Pvt Ltd, 

605 ‘Siddhartha’, 96 Nehru Place, 
New Delhi 110019. 
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BULK SUPPLIERS & STOCKISTS 
OF 


t 

[I 

ri 


INTEGRATED CIRCUITS 

TTLS, CMOS. LINEAR, 
MOS/LSI 


OPTO ELECTRONIC 
PRODUCTS 


HELICAL 

POTENTIOMETERS 
& DIALS 


MICROPROCCESSOR 

DEVICES 


TRIMPOTS AND 
CERMETS 


1C SOCKETS 


WE CAN ALSO OFFER : 

Triacs, SCRs. Diodes, Transistors. 
Tantalum Capacitors, Leds, Crystals, etc. 


Contact 

SAINI ELECTRONICS 

Puahpadant Nivas. First Floor, 3, Chunam Lana, 

Or, D Bhadkamhar Marg, Bombay- 400 007 Phone 369495 


cowucToasiPiun 


PHILIPS 


AMPHENOL 

4 

.iNotai ill. 




H M lKOMt s 


AfcosetCfo 0 



ContinwtilOw lM 
India Limited 


KOTMAfft 
ELCCTRONtCB LTD 



11/1, THIGLAR PERIYANNA LANE, SILVER JUBILEE 
PARK ROAD, BANGALORE 560002 PHONE: 220547 


SYMBOL OF QUALITY: J.J. TRANSFORMERS 


Our Programme: 

TRANSFORMERS FOR T.V., 
TAPE RECORDER, TWO-IN-ONE AND 
STEREO DECK. 


Power 
Step-down 
Step-up 
Output 
Isolation 
Line-matching 
Choke 
Auto 
Filament 
Modulation 
Input/driver 
Custom Built 


Transformer 
T ransformer 
Transformer 
Transformer 
T ransformer 
Transformer 
T ransformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 


For further information kindly contact 

J.J. ELECTRONICS 

A-23, Mayapuri Industrial Area, Phase II. 

New Delhi 110064. Phone. Fac. 591839, Res. 621258. 619526 


INTERFACE BOARDS 


EPSON PRINTERS 
RS232C type Serial interface 
with 2K Memory 
NLQ-Boards-for 
EPSON-FX100+ & FX80+ 

SEIKOSHA PRINTERS 
RS232C type Serial interface 
board for GP700A Colour 
printers 

ZX-SPECTRUM 
CENTRONICS type parallel 
interface for Printers 
e.g. all SEIKOSHA, EPSON, 
OKI, TANOY. 

Available from READY STOCK 
HURRY UP. 



15. NEW QUEEN S ROAO, 

OPERA HOUSE, BOMBAY-400004 
PHONES 360747. 362906 
CABLE “DOMIRA" 
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Comparative Study of 
Computer Languages 

Input Output Statements(4) 


Part XIII 

R. Ramaswamy 


A s in the case of FORTRAN, COBOL, BASIC 
and PL/1, we also have three ways of entering 
data into a PASCAL program. These are: 

1, Entering data through the console. 

2. Entering data in the program itself. 

3. Entering (fata in the program by reading a file. 

Here we will consider the first two methods and study the 
third later. 

Input statements for entering data through the console 

There are two input statements, namely, READ and 
READLN. The READ statement gets the data given in a 
stream fashion, while the READLN statement gets the data 
given on a line by line basis. The general form of the READ 
statement is 
READdist): 

And the general form of the READLN statement is 
READLN(list); 

Suppose we write the READ statement as follows: 
REAO(A,B); 


READ(C.D); 

In the above case the values of A, B, C and D can be keyed in 
one line or two lines or three lines or even four lines, as 
shown below 

34.5 65.7 78.9 87.0 (One line) 

34.5 65.7 \ 

78.9 87.0 / (Two lines) 

34.5 65.7 

78.9 
87.0 

34.5 
65.7 

78.9 
87.0 

The first READ statement reads the first two values in the 
stream. The second READ statement reads the next two 
values in the stream irrespective of the number of data in 
each line. 

Suppose we give READLN statements as shown below: 
READLN(A.B); 

READLN(C,D); 


} 

} 


(Three lines) 


(Four tines) 
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In the above case the values of A and B must be keyed in the 
first line and the values of C and I) must be keyed in the 
second line. II the values ol all the variables are keyed in the 
same'line, the computer will give error message. Both the 
READ and the READLN statements give instructions to 
the computer to get the data for the program through the 
console. The READ and the READLN statements in PAS¬ 
CAL, are analogous to the R EAD statement in FORTRAN, 
IN Pin statement in BASIC, ACCEPT statement in 
COBOL and GET US I statement in PI./' I.) 

Output statements for printing the result on paper 

I here are two output statements to print the result on 
paper. I hey arc the WRITE and the WR11 ELN statements. 

I he general form of the WRI I’L and the WRITEL.N state¬ 
ments are 

WRI I K(list), 

WRI I hi N(lisl); 

I he WRITE statement will cause the printing of the values 
of the variables in the list continuously. II the first line is full 
the printing will be continued in the second line until the list 
is exhausted. The WRITELN statement will cause the 
printing ol the values of the variables in the first line. If there 
are more variables than could be accommodated in the first 
line, the same will not be printed. Suppose one writes 

WRHI-.(A.B). 

WRMK(C.D); 

I he values of A, B, C and D will be printed in the same line. 

Now if one writes 

WR111 I N(A.B); 

WRI 11 I N(C,1>), 

the values of A and B will be printed in the first line and the 
values of C and D will be printed in the second line. A string 
in the WRITE or the WRITELN statement will be printed as 
it is. Numeric quantities will be printed in the exponent 
notation. Suppose the basic pay of a person is 2500.00 and if 
one writes a statement 

WRI Hit N (‘BASICPAY-', BASICPAY). 
the computer will print the result as 

BASIC PAY - 2.500000F+03 

Obviously, the above form is not meaningful. Hie 
numeric value must be given in floating point notation. For 
this purpose we have to give formats for the output. 

Formatting the output 

When we give a simple WRITE statement ora WRITELN 
statement with the arguments list inside the parantheses, the 
compute) will print the result in a pre-defined format. But 
when wc want to print the result as per our layout, we have to 
give necessary specifications explicitly. Such specifications 
are called format specifications. The field width for each 
li-ariatlc can be specified as an integer constant or an expres¬ 
sion yielding an integer value immediately alter the variable 
! "|pi^wctl by a colon mark. Numbers as well as characters will 


be printed right justified in the given field. For example, if 
one writes 

WRI'I FI.N(A:I0); 

and the value of A is 46, the value will be printed in the ninth 
and the tenth columns, leaving the preceding eight columns 
blank. II A has been defined as a character variable whose 
value is ‘K\ then the letter 1C will be printed in the tenth 
column leaving the preceding nine columns blank. If A had 
been defined as a BOOLEAN variable whose value is 
I RlIH, then the value I RUE will be printed in the columns 7 
to 10, leaving the first six columns blank. 

The point is that the printing is done always right justified 
m the given field width, whether the value is a number or a 
character or a logical constant. If the value ol A is 56.78, we 
can give a specification to print the two digits to the right ol 
the decimal point within a total field width of 10 as follows: 
WKIII LN( \ 10 ?); 

T he number will be printed in the right justilied position in 
the held width of 10 as 
bbhbh.Sh 78 

If you have more than one variable in the WRITELN list, 
the held specification is given separately lor each of the 
variables. For example, one can write 
WRI I LI N (A 10.2, B.7.3. C .5), 

In the above case, A will be printed right justified in the first 
ten columns, B will be printed right justified in the second 
seven columns and C will be printed right justified in the 
third live columns. T here are no other formatting specifica¬ 
tions in PASCAL. We find that formatting is the simplest in 
PASCAL as compared to other languages. 

A WRITELN statement without any argument list simply 
causes the compuici to skip to the next line and this is used 
tor giving vertical spacing between lines. 

Input statements for entering data in the program 

1 he READ and the READLN statements require the data 
to be entered through the console. PASCAL has another 
provision to initialise the data in the program itself. This is 
done by a declaration statement called the CONST ANT 
declaration statement. Its general form is as follows: 

C'ONSl variable-1 - value; 

vanable-2 - value; 
variable-.! = value; 

••••» 

The value associated with the identifier is given as an equa¬ 
tion. The value of the identifier must not change in the 
program by any statement. This means that the variable 
whose value is declared to be a constant must not change 
during the program execution. 

The reserved word CONST must appear only once, 
though the values of any number of variables can be defined, 
t he constant values assigned may be cither numeric or 
character or, Boolean or even a string. Constant declarations 
must be made ahead of the program. The following arc 
examples of valid CONSTANT declarations: 
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CONST PI ; 3 14159, 

I WO = 2, 

BLANK - ' \ 

ALWAYS - I RUT, 

EMPNAMf: - ‘BALACHANDKAN : 

ALPHA - 'A' 

At the end of the value the punctuation semicolon is a must 
In PASCAL, the variables which have been initialised under 
CONSTANT declaration must not occur on the left-hand 
side of any assignment statement within the program. I his 
means that these variables cannot be assigned any other 
value in that particular program. I Ins statement can be used 
only when constant values are to be initialised and not when 
changing data values are to be initialised 

Summary of (he input statements 


Language 

General form of 

General form of 


statements for 

statements for 


entering data 

entering data 


through console 

in the program 

LORI RAN 

RhAD(r.i.n) list 

DAI A list'values, 

COBOL 

ACC TIM vanablc 

77 vaitable PIC . 



VALUE ... 

BASIC 

INPIJ 1 list 

READ list 

pi n 

OF 1 1 IS 1 (list); 

DCLflist) type 

SI AIIC INI 1 
(values). 

PASCAi 

REAlXIisl), 

CONST variable r 


RF.ADLN(list) 

value- 

(only lor constant 
data values) 

Thus, we 

see that all the languages provide facilities loi 

entering data into the program either through the console or 

entering the data in theprogramitseli. 

The way of coding the 

statements are different in the different languages. 


Summary of the output statements 


Language 

General form of 
output 

statements for 
printing the result 
on paper 

Remarks about 
formats 

FORTRAN 

WRTI E(m,n) list 

A separate format 
statement must 
be given 

COBOL 

DISPLAY list 

Formats must be 
given separately 

BASIC 

PRINI list 

Formats can be 


PRINT USING 

given cither in 


formats or format 

the PRINI 


variable; list 

statement or 
separately 

PL/I 

PUT l.lST(list); 

Formats can be 

PUT EDI l(list) 

given either in 


(formats or R 

the PU I LIS 1 


(format label)); 

statement or 
separately 

PASCAL 

WRI I E(list); 

Formats must be 


WRIThl-Ndisi); 

given in the 

WRI IE or the 
WRITELN state¬ 
ment 


t his form of output statements will print the result on 
paper and also display the result on the screen. 

Self-testing assignment 

You have two variables A and B whose values arc 23.7 and 
44 respectively. Write the input and the output statements in 
the proper sequence: (a) to enter the data through and 
console and piint them on paper, and (b) to enter the data in 
the program itself and print them on paper in all the five 
languages. Clive formats wherever necessary. 


FORTRAN 

Inpulling through console 
and outputting on paper 

IN ITGER B 
RI AU( 1,10) A.B 
10 FORMA I (1-5.1 * It) 

WRI 11.(2,12)A,B 
12 l-ORMAKIX, 1-5.1.15) 

COBOL 

77 A PIC 9y9V9. 

77 B PIC 999. 

77 t PIC ZZZ.9. 

77 D PIC ZZZZZ 
AC CM*I A 
ACC'FPI B. 

MOVE A IOC 
MOV! B IO D. 

D1SPI AY C . 1) 

BASIC 

IN 1*1 i I A, B 

PRINT USING “mu MM”: 
A.B 


PL/1 

DCl. A CI.OA'I BINARY. 

B MXHI) BINARY; 
OF I I.ISI (A, B), 

PUI SKIP EDI HA, B) 
(H5,H,N5)); 


Inputting through the program 
amt outputting on paper 

IN1EGF.R B 
DAI A A.B'23.7,44/ 
WRI 11(2.I2)A,B 
I! FORMAI (IX.I-5 1,15) 


77 A PIC 999V9 VALUE 23.7. 
V B PIC 999 VA1.UE 44. 

77 CPICZZZ9 
77 I) PIC ZZZZZ 
MOV1 A IO C. 

MOVE B IO I) 

DISPLAY C . D 


HI AD A. B 
DA IA 23.7, 44 
PRINI USING “MU.H MM". 
A.B 


IXT. A M OAT BINARY 
SIA I It IN11 (23.7), 

B FIXED BINARY 
SIA TIC INI 1(44); 

PUT SKIP EDI I(A.B) 
(H5.lf.K5)); 


PASCAL 

VAR A. REAL: B. IN TECil R; CONS I A - 23.7; B = 44; 

RhADI N(A,B). WRI I tl.N(A:5;l. B:5); 

WRITEI.NIA 5:1, B;5); 

It may be noticed that only in BASIC no declarations are 
made about the variable types. In FORTRAN declaration is 
made only for the variable B, since the type has to over-ride 
the predefined convention. There is no declaration for A 
since its value is according to the predefined convention. 

In all the above cases the result will be printed in the same 
way as shown below: 

23.7 44 

What about string data items? 

Only a string of maximum four characters length can be 
stored in a single FORTRAN variable. In PASCAL, only 
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one character can be stored in a variable and the variable is 
called the character variable. Strings can be read, assigned, 
manipulated and printed with facility only in the three lan¬ 
guages, COBOL, PL/1 and BASIC. 

Another self-testing assignment 

A stiing constant 'KRISHNAN’ is to be stored. Write the 
input and the output statements in the proper sequence: (a) 
to enter the data through the console and print them on 
paper, and (b) to enter the data in the program itself and 
print them on paper in all the five languages. Give the 
declaration statements and formats wherever necessary. 

FORTRAN 

Inpuitini through console and 
outputting on paper 

HICAIJ (1,10) A.B 
10 FORMAT(2A4) 

WRirE(2,l2)A.B 
12 FORMAl(IX, 2A4) 

COBOL 

77 A PIC A(8). 77 A PIC A(8) VAL UE 

ACCEPT A. ‘KRISHNAN’ 

DISPLAY A. DISPLAY A 

BASIC 

INPUI AS RF.ADAS 

PRINT AS DAI A ‘‘KRISHNAN" 

PRINT AS 

PL/1 

DCL A CHARACTERISE, DCL A CHARACT ER(8) 

GE1 LIST (A); SI A TIC INI 1 CKRISHNAV), 

PUI LIST (A); PUT LIST (A); 

PASCAL 

VAR A.B.C,D,E,F',G.H. CHAR. CONST A - KRISHNAN', 
READLN(A,B,C,D,E.F.(i.H); WRIT ELN(A), 

WRIT E LN( A, B,C,D, E, F ,G, H). 

In FORTRAN, we have stored the name 'KRISHNAN' in 
two variables A and B since one variable can read and write 
only four characters. The variables are read and written in 
the A format. There are no declaration statements forthat in 
FORTRAN. 

In COBOL there is no problem, since a variable which is 
declared as belonging to alphabetic data type can store long 
strings. 

in BASIC, we have a different way of coding string varia¬ 
bles. A dollar sign at the end of the variable indicates that it is 
a string variable and it can store long strings. 

In PL/1, a string variable is declared as CHARACTER 
with its length specified in the bracket. 

In PASCAL, a single variable can read and write only one 
character. Since the String data has eight characters, eight 
\ ariables are declared. Then they are read and written. When 
>. .PASCAL variable is declared as a CONSTANT with a 
value, it can store a string. So we have given a CONST ANT 
declaration giving the value of the variable A equal to the 


Inputting through the program 
and outputting on paper 

DA IA A,B,‘KRIS’, 

•hnan| 

WRII E(2,I2| A,B 
12 FORMA l(l\, 2A4) 


string data. T hen the constant variable is given in the WRI- 
TELN statement. 

When we come to array structure for data we will see how 
the string data can be more efficiently handled in FOR¬ 
TRAN and PASCAL. 

Some points to remember 

The input to the computer is raw data. The output from 
the computer is processed data. T he computer makes use oi 
the program and converts the raw data into a meaningful 
data. The computer is simply a data converter and we may 
call it a data processing machine. 

Remember that all processings arc done completely auto¬ 
matically by using the stored instructions or the program. 
That is, the computer can store both the program and the 
data in its memory. Once it is started, it can do ail the 
operations on the data as per the program of instructions 
completely automatically without any human intervention 
at any stage of operation and output the result. 

It is thisautomaticity coupled with the fantastic speed that 
has made the computer so versatile. I he computer is a 
superb marvel of modern technology. It is progressing by 
leaps and bounds, and wc can expect many more marvels in 
the years to come. Man is constantly generating new know¬ 
ledge and one has to be a learner throughout lile! 

(To be continued) 



MEASUREMENTS MADE EASY 
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DIGITAL LCR METER V/LCR7 

Measurement of INDUCTANCE, CAPACITANCE, 
RESISTANCE are greatly simplified by 
VLCR 7 No balancing, no adjustments 
VLCR 7 gives you directly the digital reading of 
tfalue and its loss factor simultaneously 
VLCR 7 is the only instrument in India covering the 
widest ranges oJ 0 1 pf/uH/m ohm 
Cie O 0001 ohm) to 20.000 ut/200H/?0 M ohm 
----- 

Vasavi Electronics 
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BICC CITEC LTD. UK COLLABORATION 

COMMENCEMENT OF 
PRODUCTION 


pWE HAVE POTENTIOMETERS AVAILABLE NOW 






* AN ULTRA MODERN FACILITY FOR THE 
MANUFACTURE OF CARBON AND CERMET 
POTENTIOMETERS IN TECHNICAL 
COLLABORATION WITH BICC - CITEC 

U.K. WITH STATE OF ART TECHNOLOGY. 

* PRINTED CONDUCTIVE PLASTIC 
ELEMENTS IN I6MM SIZE FOR ALL 
CONSUMER ELECTRONIC PRODUCTS. 

* 63A SURGE RATED 250V 2A DOUBLE 
POLE SWITCH 

* 19MM RECTANGULAR CERMET TRIMMERS 
WITH MULTIFINGER WIPERS FOR 
PROFESSIONAL AND INDUSTRIAL 
ELECTRONIC APPLICATIONS. 

* MEETING INTERNATIONAL STANDARDS 
AND WITH FIRE RETARDANT PLASTIC 
COMPONENTS 

,_ k FROM PEC - COMMITTED 

[phr] TO QUALITY 



JULY 1988 


71 


Aerrvr oesissiCB 






Construction 


Traffic Light 
Control System 


Ravi Kant Taxali 


T raffic density on roads in big cities like Delhi, 
Bombay, Calcutta. Madras and Hyderabad has 
become so high that it requires a lot ot planning 
for smooth flow of the traffic on the roads. There¬ 
fore, the traffic lights have been installed at almost all major 
traffic crossings in these cities. 

Have you ever noticed the actual sequence of traffic lights 
at some busy crossing? Well, let us have a look at a traffic 
crossing and write down the sequence. Fig. I shows two 
roads -one in North-South (NS) direction and the other in Last- 
West (EW) direction. In this figure we have not shown the 
lights at the South and East ends. Lights at the South and 
East ends are similar to lights at North and West ends 
respectively. So, when the traffic for South to North is open 
green lamp no. 3 is on, the North to South traffic will also be 
open. In other words, the lights at the two opposite ends are 
connected in parallel. 

The typical sequence of lights and the ouration of each 
Ste ,gs observed at one major traffic crossing in New Delhi, 
1 ’ivfn in Table 1. After taking a look at Table 1, one will 
Tea ise that the present-day traffic control is not so simple. 


I he other part ol the traffic control, which many readers 
may not be aware of, is also equally important for the 
smooth flow ol the traffic on major roads, where one finds a 
road crossing after every hundred metres or so. This is called 
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Fig. I: Typical traffic light system on the road crossing. 
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Fig. 2: Circuit diagram for traflic light control system. 


Semiconductors: 

IC1 

1C2-IC4 

IC5 

IC6 

IC7, ICS 
T1-T9 
1)1—1)8 
1)9—1)20 


PARTS LIST 

— NE555 timer 

— 7493/74LS93 divide-by-sixteen counter 

— TMS2516/2716 EPROM 

— 74123/74LS123 dual multivibrator 

— 7406 hex inverter 

— BC158 pnp transistor 

— 5mm red LED 

— 1N4001, 1 amp rectifier diode 


Resistors [all 1/4 watt, ±6% carbon]: 

Rl, R2. R4 - 1-kilohm 

R3, R5 — 22-kilohm 

R6-R13 - 470-ohm 

R14—R21 — 4.7-kilohm 

VR1 — 100k linear potentiometer 


Capacitors: 

Cl 

•C2, C6-C9 
C3.C4 
,C5 


— 4.7/uF, 16V electrolytic 

— 0.1pF, 12V ceramic 

— O.OImF, 12V ceramic 

— 4700mF, 25V electrolytic 


Miscellaneous: 

SI 

RL1-RL8 

L1-L8 


— SPOT switch 

— 6-volt, 300-ohm relay 

— 230V, 100-watt lamp 

— PCB, IC sockets, LED holder. 
Lamp reflecter, cables, enclosure, 
hardware etc. 


‘synchronisation’ of various traffic lights through remote 
control. Here, the timings of various traffic lights at different 
crossings on one major road are adjusted in such a way that 
once the traffic finds ‘green’ light on the major (main) road, it 
should find green light at the next crossing too, if the traffic 
is moving at the recommended speed. The traffic control for 
the outer circle of Connaught Place of New Delhi is one such 
example. 
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The traffic light control system should also have the facil¬ 
ity to operate in the so-called ‘Hold Mode’. In this mode, the 
normal sequence of lights is discontinued and only yellow 
(or red) lights keep blinking to caution the traffic. The hold 
mode is normally used during late night hours or early 
morning hours, or when the traffic is to be controlled 
manually. 

Now let us study a simple traffic light control circuit which 
uses a minimum of components. The circuit will be able to 
perform all the above-mentioned operations. 

The circuit 

The circuit for the traffic' light control is given in Fig. 2. 
The suitable power supply for the system is given in Fig. 3. 

The most familiar clock generator 1C 555 is used in astable 
mode to generate the basic clock. The clock frequency can be 
adjusted by varying potentiometer VR1. 

The circuit uses three 4-bit binary counter ICs, 7493 
(74LS93) which are connected in cascade mode to generate 
the ‘address’ for the 2716 EPROM. The four outputs (Of Ps) 
of the first two counters (1C2 and 1C3) and two 0/ Ps of the 
third counter (1C4) are used. This makes 10 address lines, 
which gives two, i.e. 1024 addresses (locations/combina¬ 
tions). So, if we want the traffic light cycle (step 1 through 
step 10) to take 128 seconds, the clock should be adjusted to 
1024/128, i.e. 8 Hz or 0.125 seconds. Thus, we can control 
the traffic light with a resolution of 0.125 seconds. 

Pin numbers 18 (chip select) and 20 (output enable) of the 
2716 (1C5) are grounded. So, the 2716 chip is always 
selected. Now, depending on the address present at the 
address lines (A0 to A10), the 2716 will give out the data, 
which is already stored (programmed) at that address. 
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TABLE 1 


Step" 

Lamp 1 
NS Red 

Lamp 2 
NS Yel 

I jimp J 
NS Grn 

Lamp 4 
NS Grn 
R Turn 

Lamp $ 
EW Red 

Lamp 6 
EW Yel 

Lamp 7 
EW Grn 

Lamp 1 
EW Grn 
R turn 

Remark 

Time 

Sac*. 

1 

1 

0 

0 

0 

1 

0 

0 

0 

Both Roads Red 

2 

2 

0 

0 

0 

1 

1 

0 

0 

0 

NS Red OFF; 

NS Grn (R Turn) ON 

22 

3 

0 

1 

0 

0 

1 

0 

0 

0 

NS Grn (R Turn) OFF; 

NS Yel ON. 

2 

4 

0 

0 

1 

0 

1 

0 

0 

0 

NS Yel OFF; 

NS Gm ON. 

24 

5 

0 

1 

0 

0 

1 

0 

0 

0 

NS Grn OFF; 

NS Yel ON. 

2 

6 

1 

0 

0 

0 

1 

0 

0 

0 

Both Roads Red 

2 

7 

1 

0 

0 

0 

0 

0 

0 

1 

EW Red OFF; 

EW Grn (R Turn) ON 

22 

K 

1 

0 

0 

0 

0 

1 

0 

0 

EW Gm (R Turn) OFF; 

EW Yel ON 

2 

9 

1 

0 

0 

0 

0 

0 

1 

0 

EW Yel OFF; 

EW Grn ON. 

34 

>0 

1 

0 

0 

0 

0 

I 

0 

0 

EW Grn OFF; 

EW Yel ON. 

2 


Total 114 


Abbreviation*; 

0 

I 

NS Yel 
NS Grn 

NS Grn (R Turn) 
EW Yel 
EW Grn 

EW Grn (R Turn) 


Lamp ‘off 
Lamp ‘on' 

North-South Yellow 
North-South Green (Straight) 
North-South Green (Right Turn) 
East-West Yellow 
East-West Green (Straight) 

East-West Green (Right Turn) 


The O/ Ps of 2716 are connected to the 7406 inverters. The 
7406 is hex buffer/driver with open collector O/Ps, which 
can source/sink up to 30 milliamperes of current and the 
0/ Ps can be connected to DC voltage up to 30 volts. 

One light emitting diode (LED) is connected to the 0/ P of 
7406 inverters through a current limiting resistor (R6). In 
our example, we have used 470-ohm resistor. In case the 
positive supply is not 6 volts (if some other relay with differ¬ 
ent coil voltage is used), the current limiting resistor should 
be modified accordingly. About 8 to 12 milliamperes of DC 
current is sufficient fora normal glow of the LED. So, if the 


MODE (ONTROl 

signal 



#n. Suitable power supply for the circuit, 
poiit ve supply voltage is 12 volts, RS may be changed to Ik 
or 1. k. Similarly for 24 volts positive supply, a 2.2k resistor 
may be used. The LEDs are used only for visual indication 


and testing of prototype, and are not required for the func¬ 
tioning of the circuit, and therefore may be eliminated, if so 
desired. 



Fig. 4: Synchronisation timing waveform at various modes. 

The base of a pnp transistor (T2) is connected to the 0/ P 
of 7406 inverter through a 4.7k resistor. The collector of the 
pnp transistor is connected to ground and a DC relay- is 
connected through positive supply to its emitter. (In our 
example, we have used a 6V DC relay.) 

So, when the O/ P of 2716 chip is high (say, DO, i.e. pin 9 of 
2716), it will be inverted and pin 2 of 7406 will become low. 
This will turn ‘on’ the LED and also transistor 17. Thus, the 
relay coil mil be energised and lamp 8, which is connected 
through the relay contacts will turn ‘on’. On the other hand, 
if the 2716 O/ P is low, the 7406 inverter 0/ P will be high and 
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the LED as well as the transistor (and thus the relay) will 
remain off. Thus, we can control all the eight lamps in any 
combination. 

The relay driver circuit in our example uses BC158 driver 
transistor. It will be suitable, as long as the coil current is less 
than 400 mA. In case some other DC relay is used, the driver 
circuit may have to be modified. In case the relay coil voltage 
is less than 30 volts and the coil current is less than 100 mA, 
the same circuit may be used. However, if relay coil voltage is 
less than 30 volts but the coil current is more than 100 mA, 
some other pnp transistor with higher power rating (say, 
ECP055) has to used. But in case of more than 30V DC relay. 



RED1AMP FOR 
PFUFVlMiAN CROSSING 
ON NS ROAD 
(NOTE 8 GREEN l AMP TO 
BE CONNtf TIU IN 
PARALltl WITH 17| 


Rif) LAMP FOR 
Pt (ItSYRIAN CKOSMNb 
ON 1 W ROAD 
(NOTE IGRflN LAMP TO 
Of fONNtCTEO IN 
PARAIlll WHH Hi 


Fig. 5: Addition to main circuit to implement the pedestrian 
lights. 

the 7406 1C cannot be used and a suitable driver circuit has 
to be redesigned. 

Power supply 

Power supply for the traffic control circuit is very simple 
as it requires only+5 volts. The power supply circuit uses one 
step-down transformer, two rectifier diodes D17 and D20), 
one filter capacitor (C5) and a+5-volt voltage regulator 1C9 
(7805 or equiv.). The voltage regulator should be mounted 
on a suitable heatsink. 

The DC supply for the coils of the relays can be generated 
by using either an adjustable voltage regulator (78HG) or by 
simply connecting two diodes to the 'common' terminal of 
the 7805 voltage regulator, as shown in Fig. 3. The circuit 
will give around 6 volts DC supply. 

The voltage regulator should be mounted on a suitable 
heatsink. The common terminal of the voltage regulator 
should be isolated from the heatsink. In case the relay coil 
voltage is other than 6 volts, a suitable power supply has to 
be designed for driving the relay coils. 

Operation of the circuit 

The operation of the circuit is very simple. As explained 
earlier, IC 555 generates the basic clock for the circuit, which 
is fed to a chain of three 7493s that generate 10 address lines 
for the 2716 chip. These lines are A0 through A9. 

The ‘mode control signal' which comes from the 'control 
room' is connected to the base of a transistor TI. If the base 
of 11 is open/ high, the transistor will remain in cut-off state 
and the signal NORMAL, which is connected to A10 (the 
most significant address line) of the 2716, remains high. 
And, if the mode control signal is low, or if switch SI is 


closed, transistor Tl conducts and the signal N6 iEMaL 
(AI0) becomes low. The signal NMMal is also connected 
to one monoshot 1C 74123 (1C6). Its function will be 
explained in the latter part of this article. 

As the 2716 has 11 address lines, it contains 2k, i.e. 2048 
bytes of data. So, if the most significant address line (A 10) is 
low, the lower 1024 (lk) address locations are selected 
(Address: 000 to 3FFhex). And, if A10 is high, the upper lk 
addresses are selected (Address: 400 hex to 7FF hex). The 
lower lk bytes arc used to store data for hold mode and the 
upper lk bytes arc used for normal mode. 

Now let us study the normal mode, the hold mode and 
synchronisation in detail. 

Normal mode 

As explained earlier, A10 is high during this mode and the 
upper 1 k bytes are used to store data for this mode. The total 
time taken to complete one traffic cycle in our example 
( Fable 1) is 114 seconds for all the 10 steps. This time has to 
be covered in 1024 clock cycles. Therefore, the clock fre¬ 
quency should be 1024/114, i.e. 9 Hz approximately. 

The duration of step I is 2 seconds. So, 9*2, i.e. 18 
addresses (locations) will be used to store the duration cor¬ 
responding to step I. Therefore, step 1 will start at address 
400 hex and continue up to411 hcx(400hexto411 hex, both 
inclusive, is 18 locations), and since lamp! (bit7)and lamp5 
(bit 3)should be'on’(and rest all'off),'10001000', i.e. 88 hex 
should be stored at these address locations. 

The duration of step 2 is 22 seconds, which will be covered 
in 22*9, i.e. 198 clock cycles. Since only lamp 4 and lamp 5 
should be ‘on’ during step 2, the data '0001 1000’ (18 hex) 
should be stored from 412 hex to 4D7 hex locations. Simi¬ 
larly, we can calculate the addresses and the data stored 
therein for other steps too. These values are listed in I able 2. 

TABLE 2 


Steps 

Duration 

flock 

Cycles 

Address 

(Hex) 

Data 

(Hex) 

1 

2 

18 

400 - 411 

88 

2 

22 

198 

412 - 4D7 

IK 

3 

2 

IK 

4D8-4K9 

48 

4 

24 

216 

4EA - SCI 

2K 

5 

2 

18 

5C2 - 5D3 

48 

6 

2 

18 

5D4-5E5 

K8 

7 

22 

198 

5E6-6AB 

81 

8 

2 

18 

6AC - 6BL) 

84 

9 

34 

306* 

6BE - 7RE 

82 

10 

2 

18 

7EE- 7I F 

84 


* Actually 304 address locations are used so as to make the sum ol the 
clock cycles, lor all the sups, equal to 1024. This will reduce step9 to 34 « 
304/306, i.e. 33.78 seconds. 


So, if the 2716 contains data as per Table 2, and A10 is 
high, the 2716 will continue to give data which will control 
the relays, which in turn finally control the traffic lights as 
per our requirements. The address will start at 400 hex and 
will keep on getting incremented, and the 2716 will keep on 
selecting new steps after required number of dock cycles 
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Fig. ft: Ailiwl size PCB layout for the circuit. 

when the current steps arc over When the address becomes 
7FT (the last address for step 10; also last address oi the 
2716), it will once again become 400 hex at the next clock 
cycle. So. the traffic light will continue to run in norma! 
mode. 

Hold mode 

The hold mode is similat to mutual mode, except that the 
lower Jjplf of the 2716 (lower I k bytes) is used and the A10 is 
low dSJfing this mode. The circuit can enter into this mode by 
closing switch SI or by making ‘inode control line' low 
through remote control. 

76 f fc 


In hold mode, the yellow lights keep on blinking. Let us fix 
the blinking rate to 0.5Hz, i.e. yellow lights are on for one 
second and off forthe next one second. As per Table l.lamp 
numbers 2 and 6 are used for yellow lights. 

As we are using 9Hz clock, we should store ‘0100 0100’, 
i.e. 44 hex data in the first 9 locations (000 to 008) and *0000 
0000' should be stored in the next 9 locations, and then ‘44’ 
hex in next 9 locations, and so on. This should be continued 
up to address 3FF hex. 

Since in hold mode the A10 remains low, the address 
starts at ‘000’ and is incremented up to ‘3FF. Thereafter, it 
once again starts from ‘000’. So, in hold mode the yellow 
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Fig. 7: Components layout for the PCB. 


lights will keep blinking at 0.5Hz rate. explained earlier, this helps in smooth running of traffic on 

In case some other blinking rate is required, it can be easily busy roads, 
achieved by varying the number of locations for lights that We have not explained the function of 74123 (1C6). The 

are on (data ‘44’) and the lights that are off (data W) in the 1C 74123 contains dual monoshots. Only one monoshoi is 
27J6. used in this circuit. The circuit is configured in such a way 

that it triggers the monoshot at the ‘positive going pulse' at ‘B 
Synchronisation 1/P’ {pm 2 of 1C6). 

Synchronisation means starting the traffic lights from step 1C6 is used here for synchronisation, for using this lea- 

I at a particular moment, through remote control: As ture, first we have to put the control circuit in hold mode by 
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making mode control signal ‘low’. As a result, the NOhMAI 
line becomes low. Hut this docs not ‘trigger’ the 
monoshot of 1C6, as the monoshot (1C6) is configured to 
trigger on high going pulse only. But when the ‘low* level 
Iroot the mode control line is removed, the KOftMAI'. line 
goes Irom low to high. This triggers the monoshot and a 
‘high’ pulse is gcnctatcd at the ‘Q 0/ P* of 74123, which is 
connected to the ‘RO’ (pm 3)ol the counters. This sets the O/ Ps 
of all the counteis to zero. 1 he timings are shown in Fig. 4. 
So, the effective address applied to the 2716 chip is‘400 hex’ 
( NOKMM (A10 > is high) and the control sequence starts 
f 10 m step I. Thus, the traffic lights can be put in synchroni¬ 
sation by making mode control line low and then high at the 
desired moment. 

So. we have seen that this simple circuit has all the features 
of a good traffic control system, ft is also possible to have 
two 27 to chips in the circuit so that two traffic light control 
sequences are stored, and any one of the two sequences may 
be selected with the help of a simple switch. Fordoing this, 
all the pins of both the 2716 chips, except pin I 8. should be 
joined togethci. Pin 18 of the two 2716 chips should be 
connected through a I.)PL)T switch in such a way that the 
switch makes pin 18 of the first chip low (and that of the 
other chip high) when in one position and vice versa. Thus, 
the chip with a low pin 18 will be selected and the control 
sequence stored therein. 

In case more than 8 O/ P lines are required, two 2716chips 


should be used in such a way that all the 1/ Ps are common 
(i.e. AO-A10), Chip Select (18) and Output Enable (20)). 
Thus both the chips will be selected simultaneously and we 
can control up to 16 lights (8 through each 2716 chip) in any 
combination. 

Many traffic lights give ‘green/ red’ signal for crossing the 
roads to pedestrians also. This is also possible in our original 
circuit. (Refer to Figs I and 2.) The pedestrian should cross 
North-South road only when there is no movement of traffic 
on North-South road lrom any direction. This condition is 
true only when the traffic is moving in East-West (straight) 
direction. Or in other words, when lamp 7 is on. So. light for 
the pedestrian who wants to cross North-South road should 
be green only when lamp 7 is on, and should be red for rest of 
the time. Thus, the green light in this case can be connected 
in parallel to lamp 7 and an inverter can be connected irom 
pin 4 of If’7 (Fig. 2) and the O/ P of this inverter can drive the 
driver circuit for controlling red light for pedestrian cross¬ 
ing. A similar addition will be required for the pedestrian 
who wants to cross East-West road. This is shown in Fig. 5. 

All the components used in this traffic control circuit are 
easily available in local markets. The circuit can be easily 
wired on a general-purpose PCB. But some readers may find 
it difficult to get the 2716 EPROM programmed. If they do 
not have access to a PROM programmer, they may contact 
EFY for pre-programmed EPROMs containing data as per 
fable I. □ 
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Construction—- 

D. Gowdama Chandran 


Envelope Follower 
For Guitars and Organs 


V ery little has been done in India regarding elec¬ 
tronic musical instruments while Indian musical 
instruments field has been totally ignored, hoi 
a male u i guitarists it is very difficult to obtain 
electionic gadgets since they aie not made locally. Hence.an 
electronic musical gadget is presented here lor those who ate 
unable to buy such units because ot their high cost or total 
non-availability 

I his unit produces a similai effect as a 'Wah-VVah' which 
is familial to most music enthusiasts, hut it is automated. It 
is actually designed lot electric guitars though it is equally 
adaptable lor electronic organs. It is connected between the 



Fig. I: Block diagram for an envelope follower. 

guitar and power amplifier and gives the ‘Wah’ effect auto¬ 
matically whenever you play the guitar Professional grade- 
quality can be obtained I tom this unit. 

The circuit 

It is clear from the block diagram in Fig, I that it is a 

M ; ( low llama Chandran n an expei icnccd guitarist as well as an electronics 
JmL vim, though he's a civil engtneriing draughtsman b> profession 


vunable band-pass filter whose passband is controlled by the 
envelope ol the input audio signal ilself. The complete circuit 
diagiant is shown in Fig. 2. 

Op-amp AI is connected as a unity gain buffer amplifier. 
KI, K2 and C’l are chosen to give the circuit a moderate 



OUTPUT 


f he author's prototype of the envelope follower. 

input impedance. The inverted audio signals obtained from 
AI are made to pass through a passive high-pass filter 
formed by C3 and R3. 

Op-amp A2 is connected as a preamplifier with a gain of 

ELECTRONICS FOR YOU 




PARTS LIST 

Semiconductors: 

ICI — LM324 quad op-amp 

Ti — BCI07 npn transistor 

T2 — BFWlO/BKWll field effect transistor 

Dl, D2 — 1N4148 silicon switching diode 

D3 — 5mm LEU 

Resistors |all'/, watt, ±5% carbon\: 

Rl, R2 — 100-kilohm 

R3, R4 — 10-kilohm 

Rf>, R12 — 1-megohm 

R6 — 22-kilohm 

R7, RIO — 33-kilohm 

R8 — I-kiiohm 

R9 — 2.2-kilohm 

Rl 1 — 680-kilohm 

R13, R14 — 5.6-kilohm 

R15 — 680-ohm 

VRl — 10-kilohm, linear potentiometer 

VR2 — 100-kilohm. linear potentiometer 

Capacitors: 

Cl.C2.C4, 

C9 — 0.22/iF ceramic disc 

C3 — 0.04pF ceramic disc 

C5 — 2.2pF, 16V electrolytic 

C6 — 10/uF, 16V electrolytic 

C7, C8 — 0.002pF ceramic disc 

CIO — lOOpF, 16V electrolytic 

Miscellaneous: 

Si — Push-to-on DPDT switch 

— PCB, battery holder, 

phono sockets, enclosure, screws, 
nuts, other hardware etc. 


obtained in known as the envelope of the input signal. 

Since the output ol op-amp A2 will be at V: Vt t at rest, the 
envelope signal will be swinging above this level only, which 
is undesirable. Hence transistor 11 is employed to lower this 
base level. Resistors R6 and R7 give bias loi the base of 11 
while RK is used as collector load resistor. Resistor R9 has 
been chosen to develop the required IX' level at emitter ot 



Fig. 3: Wiring diagram for foot-operated DPDT switch. 


100. The amplification is decided by resistors R5 and R4. 
Capacitor C4 is included to isolate the input of the preamp 
from negative potential. 

The amplified signal is rectified by diode Dl while capaci¬ 
tor C5 eliminates the AC components. This DC voltage 


Tl. 

Filter 

Op-amp A3 forms the band-pass fiter. R11 is the feedback 
resistor while C7 and C8 are the components that decide the 
‘Q’ factor of the filter. 
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TOP VIEW 


i(. 4: Pin configuration of l( LM324 

Note that the input resistor R12 is greater tn value than the 
feedback resistor R11 and is not connected to point ‘X' in the 
circuit. On the contrary, it has been connected to the invert¬ 
ing input of A3 and gives a brilliant tone ‘colour’. 

L'2 is the DC' blocking capacitor. Resistance offered 
between points ‘X’ and [ A Vrt decides the passband of the 
filter. Here field-effect transistor T2 is utilised as a variable 
resistor connected between these two points. 

Although the FET’s drain and source terminals are inter¬ 
changeable, they are connected to higher and lower impe¬ 
dance points respectively. The gate terminal is negatively 
biased through RIO and VR2. 

I he envelope voltage from Tl’s emitter is applied through 
1)2 and VR1 to the gate of the FET. This voltage charges C’6 




Fig. 5: Typical waveforms observed on a scope at various points 
in the circuit. 


o 


L2 

Fig. 6: Actual-size PCB pattern for the circuit. 




Inside view of the author's prototype. 

which shapes the envelope. D2 prevents Cb from discharging 
through R9 and hence the discharge is possible through VR2 
and RIO only. The ‘attack’ and ‘decay’ of the envelope is 
adjustable by VR1 and VR2 respectively. 

At rest, the gate of T2 is negatively biased and hence a very 
high resistance is offered between the drain and source ter¬ 
minals of the FET. When the envelope is present the resist¬ 
ance varies accordingly, it follows that the passband of the 
filter is made to sweepacross the audio spectrum which gives 
a ‘Wah’ effect. 

The output of A3 is buffered by the voltage follower built 
around A4and DC blocking capacitor C9. Finally, Vccis 
developed by the potential divider comprising R13 and R14, 
and is smoothed by CIO. 

The circuit is powered by a 9V, PP3 battery, it may be 
powered by a battery eliminator, but a regulated power 
supply is preferable. 
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Construction 


'It t® 


5 6K 
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V VH2 vm 
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Fig. 7: Components layout for the PCB. 


Any op-amp may be used for AI to A4. However, quad 
op-amp LVB24N is recommended lor its low cost and sim¬ 
plicity of the layout. The pin configuration ol this 1C is given 
in Fig. 4. 

Ihe printed circuit board shown m Fig. 6 makes the 
construction simple and easy. The assembled board may be 
housed in an eliminator box to stive the labour for cutting 
and bending sheet metal for a special enclosure. A foot 
switch should be provided at the top of the box to permit 
easy switching “in'and‘out’ol the unit in the guitar-amplifier 
path. 

An LHD is provided to indicate whether the unit is 
switched “in’ or‘out' ol the circuit. Note that the I.F'D should 
be mounted on the top lid of the box. VRI and VR2 should 
also be mounted on the top lid, without obstructing \ isibility 
of the l,HD. 

Phono sockets can be used for signal “in' and ‘out* termi¬ 
nals. Ihe power supply may be kept outside the box in 
another case of a battery eliminator. 

I he assembled unit should give an excellent performance 
with a guitar. II an organ is connected to it, the components 
responsible lor ‘attack’ part of the envelope should be modi¬ 
fied. A resistor ol I Ok to 47k value should be inserted 
between D2 and VR I, depending upon the signal level ol the 
organ used. □ 
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on quality, performance and 
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Television Chassis (B&W) 36cm and 51cm. 


We design develop and manuncture 
Bsw Television chassis and 
other electronic consumer products 

We can supply 
tested Television chassis 
for B8.W Television sets 
mSKD'ormto intending 
manufacturers of Televisions 

We also provide 
full training in production 
to tlw technicians and engineers 


MMMMw Ild For further particulars write to 

Electronics Private limited 

not MU. HB '*'•« Dr A S R30 Nagar HvderattW-500 162 
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^RECHARGEABLE LIGHTS & 
INVERTER-CHARGER MODULES 


BEAM LIGHT 


CAB LIGHT 


LANTERN 


Inverter- : 6VDC-4, 6. 10 & 20 Watts 
Chargers 12VDC—4, 6, 10, 20 & 40 Watts 

24VDC-20W 

Applications : Emergency Lighting Equipment 
using M/C, Ni-Cd or Gel batteries. 

Manufactured by: 

Shiv Shakti Electronics (P) Ltd 

F-274, Flatted Factories Complex, Okhla Industrial Estate 
New Delhi-110020 (Ph: 632023) 
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the arrival of excellence 
in International Expositions... 

EXPOSITION GROUP 

Cahners, world leaders in trade expositions and conferences,will 
introduc e two major International Trade Events for the first time in India. 

INTERNEPCON/ 

SEMICONDUCTOR INDIA 

•t 7 November | yHft 
Taj Palace Hotel, New Delhi 

India’s first International printed 
circuit board & semiconductor 
manufacturing exhibition and 
conference 

t .ahneis l x|v imih m Group (CFG) based in Washington 
IK,, USA, is the largest professional trade show manage 
meiu film in the world, coiiducting as many as 12^ ex|x>si 
lions veai roiintl, worldwide. And displaying high technology 
prodiuis ol ovei 30,1)1 K) internationally renowned companies. 

Thiongh (.aimers, India will be intrixluced to the world circuit 
of such 111 TTCII events for the first time. A series that will 
continue into the future as Cahners enters into promotional 
coopei.uion with CONVEX, a division of Applied Technology 
Services l\t, ltd, New I )elhi. 

Don’t miss out on this new opportunity in HI-TECH 
Electronics. Get in touch today. 



INDIA COMM ’87 

28 31 January 1987 
New I )elhi 

India's first international 
telecommunications & 
computer exhibition 
and conference. 


For more information tall, telex or mail to 
(Convex Divisu »n. Applied Technology Services P'1 Ud 
MF Havint h>k, Yasant Vihar, New Delhi 110 0S7 
Tel crtHio Telex 01 I 62 SSV 
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u Exhibiting □ INDIA CX)MM 'fP 
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VJ^F^Multi Channel T.V. Tuners For B/W 8? Colour T.Vs. 1 


.Tuner with zero 

Error Ca liberation technology 
Excellent performance In fringe area 

A. ELECTRICAL 

lil Standards : CCIR Standard B 

(ii) Gain : (a) Band 1: 34db ± 2db 

(b) Band III : 30 db t 2 db 

(iii) Input Impedance : 75 ohms unbalanced to the connected 
thru 300 ohms belun 

liv) IF Rejection : More than 40 db 
iv) Image Rejection : More than 50 db 
(vij + B Supply . 12 Volts DC + 10% 

(vii) AQC Voltage : 1.5 Volts-2.0 volts DC 
(vili) Noise figure-Bctter than 6 db 

B. MECHANICAL 

(I) Minimum effect of temperature and humidity. 

(II) Mechanically strong for rugged and robust use 
(id) Nickel Silver contact tags. 

(iv) Components cleaned with ultra, sonic equipments. 

(v) Torque on main shad, fine tuning and OSC core 
maintained as per IS spech. 

* Guaranteed for one year 

** ir Module cum tuner for seif alignment also available 
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PHASE - II. NEW DELHI - 110 028 
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PRECISION 
SPOT WELDERS 

(STORED ENERGV/CAPACITATIVE 
DISCHARGE TYPE AND AC TYPE) 

• Electronic Tubes Assembly 

• Relays 

• Potentiometers 

• Transducers 

• Calculators 

• Computer Components 

• Thermocouple Wires 

• Parts of Meters, Instruments 

• Juicer Mesh 

• Many Electronic & Electrical 
Components. 

Pal Industries 

A 25, Sector 2, 

NOIDA 201301 
Distt. Ghaziabad, U.B 
Tel: 3283 


TE PRODUCTS 


Energy Efficient Emergency 
Light Smart PL gas discharge 
Lamp brightness —600 lumen 
Provided with 12V battery & 
charging system. 

23cm Tube Provided with a 
built-in Inverter Tube and 
acrylic cover in portable and 
fix type 
Range 6V-12V 

Can be used with Ni-Cd batter¬ 
ies also. 


FERRITE-CORED. HIGH 
FREQUENCY INVERTERS 
FOR EMERGENCY LIGHTS. 

Brighter & more efficient 
Range 6V-10W, 20W, 40W 
12V-10W. 20 W, 40W 
24 V-20W, 


PROFESSIONAL ELECTRONICS 

233, Rampura, Lawrance Road, Delhi 110035 Phone: 7115025 


QUALITY 

CAPACITORS 




n 


We are a professional company committed to the 
manufacture of quality polyester capacitors for the 
Electronics Industry. 

In technical collaboration with OKAY A ELECTRIC 
INDUSTRIES COMPANY LIMITED, JAPAN we offer you 
only the best■ Using the most up-to-date production 
techniques we keep in pace with the fast-moving 
Electronics market 

Ideally suited for general communication 
equipment precision instruments, test 
and measuring instruments. TV sets and top-end 
audio equipment Deki has now doubted production 
to meet the growing demand. 

Make Deki your dependable capacitor source. 

J When the insistence is only for the finest 

DEKI ELECTRONICS LIMITED 

Office: 45, Defence Colony Flyover, New Delhi-110024 
Factory: D-9, Sector-X, NOIDA District Ghaziabad (U.P.) 
Delhi Stockists: Dewan Radios, Bhagirath Palace 
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614 
Modular 
Connectors 

that make the p*c. board 
less off a puzzle. 


—'OQOilll —I 9 


Made in collaboration with 
Souriau, Franco. 


O/E/N's 8614 Connectors givo amazing 
datign flexibility and application versatility 
and arv atpacially suited for high density 
packaging. AN of which facilitate different 
interconnection configurations - board to 
board, board to wire ... 

Hence, they are ideal for applications in 
computers, telecommunication equipments, 
instrumentation systems, defence electronics, etc. 
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O/E/N's present range alio includes: 

Edge Connectors; Standard, Reverse and Half Euro Connectors, D Sub¬ 
miniature Rack & Panel Connectors, and the newly introduced 8656 
serie. of Crimp Contact Connectors. 

0/12/H Cs—rfsre Lid 

Si. Regd. A Marketing Office: Vytilla, P.8. No 2, 

Cochin-682 019. Telephone; 353132, 353709 
Telex : 0885-529. Teiegtam*: 'OAKELIND' 

Factory Electregiri, P B No 1, Mulanlhuruthy 682 314 







The O/E/N 8614 Connectors offon 

e Male headers with single or dual row 
with straight or right-angled flow solder 
terminals. 

Max no. of contacts; 36 in single row, 

72 in dual row. 

• Shrouded mole headers with single or 
dual row. 

Max no. of contacts: 25 in single row, 

50 in dual row. 

• Female connectors with straight or 
right-angled flow solder terminals. 

Max. no. of contacts.- 25 in single row, 

50 in dual tow. 

• Female connectors with crimp termination. 
Max no. of contacts: 25 in single row, 

50 in dual row 


•We make electronic* work 


Stockists : Brisk Electro Sales (Pvt.) Lid. lamington Chambers, 2nd Floor, 394-A, Laminglon Road, Bombay - 400 004. Tel : 354016, 358537 
• Ram Components, 38/1, 1 st Floor, NS. Iyengar Street, Seshodripuram, Bangalore - 560 020. Tel -. 27855, 70503 * E l ectronic Components 
A Systems, 32, Erza Street, Calcutta - 700 001. Tel; 27-7351 * Cosmos Electronics, Roam No.l, Second Flow, Srinath Commercial Complex 
S 0 Road, Secunderabad - 500 003 Tel; 822419. 
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Electronic Phone Lock 

I his very simple to construct device can he housed in a small 
plastic cabinet of the si/e of a match box. It is to be con¬ 
nected in series with the phone as shown in the diagram. 

When the handset is removed from cradle, one of the 
l.EDs lights up, indicating that the phone is not dead. And 
on dialing the required number, the l.EDs start flickering, 
indicating that the number is being dialled. This way one can 
detect whether someone is misusing the phone from the 
wires going outside the house. 


¥ 

400V 



Once the ringing tone reaches the caller and the caller lif ts 
his own handset, the other LED lights up indicating that the 
call is matured. (For differentiation, two different coloured 
LEDs have been used.) I his happens due to icversal of the 
polarity of voltage in the exchange wires. 

•When switch SI is moved to ‘off position, the capacitor is 
introduced in the circuit. In this position the phone becomes 
'dead' for the outgoing calls but the incoming calls regularly 
come through the capacitor, i.e. you can listen to the voice of 
the caller but they cannot listen to your voice. So, to enable 
the incoming calls, the switch should be moved to‘on'posi¬ 
tion and the conversation made as usual. 

R.K. GUP IA 


Field Failure Protection for 
DC Motors 

The speed of a DC motor is extensively used for industrial 
ipplications where a precise speed control and a constant 
orque are desired. It is inversely proprotional to its field 
urrent. In case of field current failure, the motor speed will 
tse to dangerously high level. A field failure protection is 
herefore necessary to cut off the armature supply in case of 
seld current failure. 

The basic circuit of the field failure protection uses an 
rdinary 6V electromagnetic relay of the open type with 10 


£ircu|tj| 



amps rated sturdy contacts. Ihis relay can be used on a 
manual autotransformei-controlled DC drive. I his motor 
liasa shunt field current ol 1.13 amps at 230V DC. A 5-ohm 
(25-watt) wirewound resistor (RI) connected in series - with 
the motor I ield produces a 5.6-\olt drop across resistor (R1) 
as long as the field current exists, thus energising thcoV DC 
relay connected across the resistor as shown in 1'ig. 1. 
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In case the motor field current lails due to any lault. the 
voltage drop across resistor (RI) will be zero which de¬ 
energises the relay (l'FR) and cuts off the armature supply. 

1 he circuit diagram of a manual autotianslormei- 
controlled DC drive ol a 230V, 5HP DC motor with a 


separately excited shunt field of 230 volts (1.13 amps) and 
the IT R (field failure relay) circuit are shown in Figs 2 and 3 


respectively. When the start pushbutton S2 is pressed, the 
contactor (’ is energised through S2 (NO contact), limit 


LIMIT 



Fig. 2 


switch S3 and stop pushbutton SI (N/C contact). 

The limit switeh S3 is actually a part of the autotrans- 
formcr. and it is so mounted that its contacts remain closed 
only when the autotransformer setting is at zero position. At 
all other settings of the autotransformer, the limit switch 
contacts remain open. This is a safety device introduced, so 
that the motor can be started only from the minimum posi¬ 
tion of the autotransformer setting, thereby starting at 
reduced voltage and current. If the motor is started on a high 
armature voltage, the starting current will be very high, 
especially if started on load, as is usually the case. 

As soon as the contactor C is energised, itscontacts C1-C3 


ULY 1986 


87 



FOC! fFRI 



l ig. 3 

arc dosed. A 230V AC’ is now available at the autotrans- 
lortncr input terntmals. and a 230V DC' via lull-wave (nidge 
icetilier HR I and series resistor Rl to the motoi field 
winding. 

As soon as held current flows, the drop across Rl enei- 
giscs the FFR. FI R has got two pairs ol N O contacts, 
FI Rl and FFR2, which now close. FFRI when closed 
provides a retaining supply to contactor C' through its own 
contact C'l.and becomes independent of S2 (which can now 
be released) and S3. 

I he tnotoi can now be started by increasing the aulotians- 
former setting wheieby the output through the budge recti¬ 
fier BR2 applies a IK' voltage to the motot armature to 
smoothly start the motoi at a speed depending upon the 
setting of the autotranslormcr. In ease of field current lail- 
ure, FFR drops and contactor C' opens to disconnect atma- 
ture supply. 

1 he FFR2 contacts (which are optional, but are useful as 
shown here) provide an LFD indication that the FTR is 
operating. Alternatively, an ammeter can he used in the field 
circuit to show that the field current is flowing. 

1 he Rl' network across the diodes is for surge protection 
of the diodes only. Usually a wirewound resistor(20k. 2SW it 
the field excitation voltage is 230V DC) is connected across 
the rectifier output to the highly inductive field winding, 
whereas a filth diode is connected with reverse polarity 
across the bridge rectifier (BR2) output to the armature. 

Note that Rl (5-ohm), connected in series with the field 
winding will have negligible effect in the field current (field 
ft res lance being above 200 ohms). However, if one wishes to 

m- 


reduce the voltage drop across RI, two 5-ohm, I5W resistors 
may be used in parallel, and the FFR replaced by a 3V 
DC-operated relay which is available with some 
manufacturers. 

Note: FFY is not responsible lor any malfunctioning in 
the circuit as the same has not been tested in our lab. 

E. AUGUSTINE 

Clap Switch-Cum-Touch Switch 
With Timer 

1 he two-in-onc circuit described here is very simple. It can 
he used as a sound or clap switch with timer, and also as a 
touch switch with timer. It will cost around Rs 80 only. 
Power consumption for this circuit is 20 m A at 9 volts when 
relay is in‘off state and 100 mA at 9 volts when iclay is in‘on’ 
state. 

I his circuit uses TBA810, a 7-watt audio amplifier, along 
with 1C 555 timer circuit. Output of the amplifier is given to 
pin 2 ol 1C 555 through switch SI. Output transformer oi 
3 volts is connected at the input of audio amplifier with its 
8-ohm side towards the speaker. The centre terminal of this 
transformer is kept open. 

When a 9-volt supply is applied to the circuit with closing 
switch SI, the relay operates. It remains in this ‘on’ state for 
certain interval of time due to the timer circuit. This interval 
of time can be changed by potentiometer VRI. When relay 
switches to ‘off state after some time, a clap sound made in 
front of speaker actuates the relay for certain interval of time 
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again. I his process can be repeated. The range for this clap 
switch is about three metres ii a good speaker with light cone 
is used. 

If switch SI is open and the metallic plate is touched with a 
finger, the relay operates for some time and then switches to 
‘off state. So this circuit can be used as touch switch with 
timer. 

The sound switch can be used asadoorlight. In the dark.a 
clap can switch on a light bulb connected in relay circuit lor 
certain interval of time. The circuit can also be used in toy 
motors so that a clap makes the toy motor start rotating and 
stop after some time. 

Similarly, touch switch can also be used for doorlight or 
with a toy motor as mentioned above. 

To save your cash box from being stolen, you can connect 
a wire from touch switch to the cash box. When someone 
touches your cash box, an electric bell connected in the relay 
circuit can be sounded. 

Lab Note. Sensitivity of the circuit can be increased by 
replacing the audio output translormer connected between 
1C! and speaker with a 0-18V (500 mA) step-down trans¬ 
former by connecting its primary windings to 1Cl and secon¬ 
dary to the speaker acting as a microphone 

R.V. DHEKALE 


Simple AM Kadio Transmitter 

This very simple radio transmitter uses one transistor only. 
Its other features are; (a) very low current drain (about 1.5 
mA); (b) it works well even without any aerial (this doesn't 
mean that its performance with an aerial would not be 
better); and (c) all the components, except the loudspeaker 
(used as microphone), can be housed in a match box size 
enclosure. 

I he heart of the transmitter is the only transistor 
(BFI94B) which serves as many as three purposes, viz, (a) 
generation of RF carrier wave as an RF oscillator; (b) ampli¬ 


fication of the audio signal coming from loudspcakei (I S) 
(hcic used as moving coil microphone) like an audio fre¬ 
quency amplifier; and (c) amplitude modulation ol the RF 
carrier wave with the incoming audio signal as a modulator. 

f he audio signal from the miciophonc (l S) is ted to the 
base of the transistor lor amplilieation. I he collector of the 
transistor is connected to the resonant circuit. I o continue 
the oscillation, a positive feedback is provided in a way similar 
to thal ol the local oscillator of superhctciodyne radio 
receiver. 1 he RF wave generated in this way is modulated in 
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amplitude by the amplified audio signal. 1 his amplitude 
modulated RF wave can he received by a nearby AM radio 
receiver tuned to the frequency of the emitted RF wave. I he 
frequency of the emitted RF wave can be changed by varying 
the capacitance of VC I (one section of a 2X gang). 

Don't torget to insert a ferrite rod inside the antenna coil. 
Place the receiver about a metre or two from the transmitter 
and tunc the receiver near the high frequency end of the MW 
band where no station is being heard. Now rotate the gang of 
the transmitter until you hear a hissing sound in the receiver. 

The radio receiver should not be kept so close to the 
transmitter that it can cause unwanted feedback from the 
loudspeaker of the receiver to the microphone of (he trans- 
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rnitter and break into spurious oscillation thereby producing 
a shrill noise. If a shrill noise is heard, increase the distance 
between the receiver and the transmitter until the noise 
subsides. 

Now speak over the microphone (loudspeaker) of the 
transmitter and feel the thrill of hearing your own voice in 
the radio receiver! 

This transmitter can be used for very short distance com¬ 
munication, say front one room to another, as an intercom, 
lhe range, of this transmitter may be increased to some 
extent by connecting an aerial to the collector of the transis¬ 
tor through a capacitor of the order of 100 pF. 

A small 6cm dia., 8-ohm permanent magnet loudspeaker 
fitted in a wooden cabinet is recommended for use as the 
microphone. 

ANINDYA SUNDAR DHAR 

Condenser Mike Amplifier 

Need often arises for a sensitive sound pick-up device, 
whether it is to be used as a simple microphone ora more 
exotic device as a sound operated alarm, a bugging device or 
a sound operated flash (for stop action photography) the 
list is quite unending. 

1 he circuit given employs a condenser miciophone as the 
transducer. Since output of the condenser microphone is 
quite low, it usually has an FET amplifier built into the case. 

R9 
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BOTTOM VIEW 
OF COND MIC 

This amp is powered by the Rl, R2 resistor network. 

The output of condenser microphone is fed to a two-stage 
amplifier. Transistor Tl (BC149C) utilising current senes 
feedback forms the first stage, l he second stage comprising 
transistor 12 (BCI47B) is connected in the voltage shunt 
feed bade configuration. These two stages provide sufficient 
gdift-tiM g*»ck up even the slightest whisper. 

^hjjpfircuit requires a 4.2-volt supply. This may be 


obtained, as in the prototype, with a I k (R9) resistor as 
shown in the diagram. The value of this resistor may be 
altered to suit a supply voltage other than 6 volts. 

Output of the microphone amplifier can be made variable 
by connecting a 10k potentiometer/ preset as shown. 

Lab Note. Circuit's gain can be increased by reducing the 
value of R6 to 47 ohms or 22 ohms, depending on the input 
sensitivity of the main amplifier system. Increase in gain was 
also observed by using 3V supply and elidiinating R9 alto¬ 
gether. The microphone should be housed in a small round 
enclosure. • 
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Have You Any Idea? 

Do you have any circuit idea which you feel it worth 
sharing with the other EFY readers? If so, please do put it 
down neatly on a piece of paper and mail it to: 

The Editor, 

Circuit Ideas, Electronics For You, 

605 ‘Siddhartha’, 96 Nehru Place, New Delhi 110019. 

A token honorarium (minimum Rs SO) will be paid for 
the ideas found acceptable for publication. But please see 
that your contribution fulfils the following two conditions: 

1. It has not been copied from some published material . 

2. The circuit has been tried by you and was found to 
work satisfactorily. 


US 


Wire Wound Potentiometer 



• High Reliability ft Long Life • Small, Sealed, Wide Application 

• Humidity Proof construction • Panel ft Shaft seal. 


Manufactured by. 

R.K. Enterprises, Hyderabad 

Marketed by: 

ABADHNA 

fiECTMMKI (I) IID 

10. Snnath Complex. S.D.Road. 

Secunderabad 500 003 Phone: 822201. Grams: HINOOTEK 
Branch Office 1690, Bhagirath Place Delhi-tIO 006. Phone 234369 
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If you need reliability in 
electro-mechanical switching : 



Miniature Micro 
Switches 



ILl MIV3 Miniatnie Mu ;c> Switches basic 6 with 
actuators are made- to exacting standards with law 
actuating fones. small nr lavements ensuring higher 
operating p;ecis;on with snap mechanism low 
contact gap and long life endurance 

Indian Engineering Company 

katura Marsion. Worti Naka Post Bo* 16551. Bombay 400 0‘« 

Ph 4930544/4W805 Grams AMPVOLT Isle* 11 /5?1? 
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make delec a name to switch to 

SEE FOR YOURSELF WHY THE SWITCH IS ON TO DELEC 

CALL TODAV FOR MORE INFORMATION ON ANY Of THIS PRODUCTS, 
Wide range of applications: Radios. Cassate Recorders. 

Two-in-One Cassete Deck, T.V.s. VCRs.Teatlng Meters. 

Testing Instruments. Electronic Games. Computers. jj 

Electronic Toys. Microphones. Heed Phones, Elemeneiois, | 

6 Consumer Electronic Products. ® 

DEALERS REQUIRE FOR UNREPRESENTED AREAS. | 

CALL OR WRITE US AT BELOW ADDRESS 
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Desco Electronic Industrie* 

231/234 8sn|sy KuikSno, No. 1. MStel IndusoM Estate. 
MeroL Andhert (test) BombepdOO 059. 

Phone 8322391 Gram Dcscosupar Bomhay-400 039. 
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Bharat (lot tronn * I id 
Semn ornhn Ini ('omplex I id 
lelevista f lei tronn s Pvt lid 
Indian Telephone Industrie* Lid. 
tnglish tlctlnt Co til India ltd 
Motwane Manillas luring ( o Pvt ltd 
Instrumental ion l id 

Southern Instruments & Her Ironies Corp 



M€TRl FILM RCSISTORS 


General Purpose and Professional Grade Resistors 


in Vs waN rating in tolerances from 5% to 01 % 
and in TCRfrom 200 to 25ppm/°C 

in technical collaboration with TRmi Inc. USA 


$ 


SHREETRON INDIA LTD. 

C5, Industrial Area, Site IV, 
Sahibabad (UP) 201010 



SILICON POWER 
ELECTRONICS 


WINNER OF W/S/TIX 86 


SCR-SCR MUDDLES 
DIODE-DIODE MODULES 
arc available from 10 A to 100 A 
upto 1600 Volts 


SPE PACK 



fOfl DETAItS PLEASE CONTACT 
SILICON POWER ELECTRONICS 
KRISHNA KUNJ 1117/4 SHIVAJI NAGAR. 
PUNE- 411 016 e TEL 51196. 86591 
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Keep your options 
wide open... 



Lakshmi 

Contactors 

The perfect "change-over” 
that upgrades your system 
and keeps pace with advanced 
technology is here. 



Upgrade switching capacities with 
lakshmi's superior class of Contactors - 
the CA 3 series 

Readily adaptable to basic relay 
configurations, they feature a 
bounce-free contact system and high 
i untact pressure which provides upto 
100% loading with an ambient 
temperature of 60°C in enclosed conditions 

Designed for flexibility 

Available in 9, 16 and 30 ampere ratings, 
these 4 pole contactors offer 3 main 
contacts and I auxiliarycontact of the 
double make and break type 

Auxiliary "slide-fix" ? and 4 pole contact 
blocks with NO/NC combinations 
provide additional capacity 

Special features 

* Definite pull-in at 0.85 Us 

* Continuous operation at 1 I Us 
permissible 

* Operating range - 2S°C to /0°C 

* High in rush current permissible 

* Can be mounted in any plane 

* ON or OFF operations in one 
movement 

* Unique tail mounting 

Lakshmi CA 3 series integrate 
hi-technology and reliable service in one 
compact module 

Opt for Lakshmi Contactors - CA 3 
India's most flexible range of 
contactors 



Lakshmi 

Electrical Control 
Systems Limited 


f or icrther information contact 

Best Crompton 


Best & Crompton Engineering Ltd., 

29. Rojaji Soloi, 

Madras 600 001, or its 
branches at Bangalore. Baroda, 

Bombay. Catculto, Coimbatore. 

Ernakulam. Madras. Madurai. 

New Delhi. Secunderabad, 

Vijayawada and Visakhapatnom. 


A LAKSHMI-SPRECHER + SCHUH COLLABORATION 
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Product 

Profiles 


AUGER COUNTER 

Radix offers a three-digit presettable Auger 
Counter SC104 for powder-filling machines 
It uses a short-circuit proof proximity switch 
for generating a count-signal proportional to 
quantity This method is much more reliable 
in a dusty industrial environment than a pho- 
toswitch It displays the count on a 3-digit, 
1 27cm, 7-segment high efficiency red LED 
display The preset count is set on 3-digit 
thumbwheel switches. It features solidstate 
transistorised outputs for operating a 24V DC 
operated clutch-brake mechanism Thus, the 
use of electromagnetic relays is avoided. 



AUGER COUNTER 

also, the solidstate outputs are fuse- 
protected against short-circuit/overload, and 
are virtually indestructible 
These are available for automatic operation 
with a user variable timer. For manual opera¬ 
tion, remote start’ inputs are provided on the 
back panel A front panel toggle switch 
allows selection of auto/manual operation. It 
is housed in a DIN standard 144(H) * 144(W) * 
260(D) mm panel mounting box with a panel 
cutout of 138 * 138 mm. 

Contact: Radix Electrosystems. A/22 
Bonanza Industrial Estate, Kandivli(E), Bom¬ 
bay 400101. 


AUTOMATIC SOLDERING SYSTEM 

Control Signals’ solid-line Automatic Solder¬ 
ing System is a versatile soldering system 
capable of soldering up to 200 PCB assem¬ 
blies per hour. It meets the most exacting and 
stringent requirements of all critical soldering 
processes—be it single-sided, PTH (plated 
through holes) or multilayer PCB assemblies. 
It is equally efficient for soldering SMDs to 
form the most intricate hybrid assemblies. 

The unit incorporates a foam-fluxer for the 
most efficient fluxing of the PCB assembly. 
Foam-height and flow-rate controls are pro¬ 
vided to adjust the fluxing parameters. The 
assembly to be soldered is then conveyed 
through an 'air-knife' and ‘radiant pre¬ 
heaters' to prepare it for soldering. An auto- 



AUTOMATIC SOLDERING SYSTEM 

matic chain conveyor is used for the 
transportation of the assembly Available in 
three models tc suit various PCB sizes—150 
mm, 300 mm and 350 mm (PCB width) 
Contact Control Signals, 062 Hart Nagar 
Ashram, Mathura Road, New Delhi 110014 


PRINTER BUFFER 

Proquip's Dart is an Intelligent, micioproces- 
sor controlled, stand-alone, indigenous “rio¬ 
ter Buffer which ipstalls easily between 
virtually any computer and daisy wheel, dot 
matrix or line printer and increases computer 
utilisation It manages the printer activity 
independently by accepting data from the 1 
computer as fast as the computer can send it, 
storing it in its own memory and feeding it to 
the printer as it prints. Meanwhile the compu¬ 
ter is free for other tasks such as data entry, 



PRINTER BUFFER 


processing or even printing another file It can 
also make multiple copies of entire files or 
parts of them without the computer being 
required It is available with 64k RAM and 
Centronics compatible parallel interfaces 
with optional serial interfaces and increased 
memory 

Contact Proqwp Inc, P O.B 7009, Dadai. 
Bombay 400028 


IN-CIRCUIT TESTER FOR 8085 CPU 

In-Circuit Tester ICT-85 is a compact system 
for testing both hardware and software in 
8085 based systems This does riot occupy 
space in the systems memory map and pro¬ 
grams do not have to be relocated 
Some key features are display of com¬ 
mand list, control and display of the bus lines, 
built-in hardware and RAM tust, program 



IN-CIRCUIT TESTER FOR 8089 CPU 


control, display or changes registers, access 
to memory and I/O ports, overlay RAM opera¬ 
tion, trace RAM operation, built-in disas¬ 
sembler. built in line assembler, symbolic 
debugging, module based addressing and 
command MACROS 

Contact SPS Technical Electronic Pvt Ltd, 
187 Housing Boaid Colony. MSK Mill Road, 
Gulbarga 585 103 (Karnataka) 

LEO LAMPS 

RSI Valley Technology Ltd introduces a full 
range of LED Lamps These are manufac- 



LEO LAMPS 
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'ured 111 ft unsl fief temiHiMlure continued 
enviinnmuut ;mrl subjected lo very stungi-nt 
qualil/ control to assure unitormity mid relui 
hility i he colour range is. red orange* y*How. 
nr con. cleat and sizes 5 rnrrt and 3 uirn (round) 
and 5' 2rnm (rectangular) Product selection 
includes Standard and high blight, in dif 
fused and clear variety 
t anted RSI Valley l<h hnuU.gy ltd Flue 
Ironies Complex Rangroth. Srmayar (J&Kl 
t<m07 

DIGITAL TACHOMETER 

i iger Management Services otters Digit il 
tachometer with the latest miciopiocessnr 
raised 2-80 circuitry primarily designed fur 
getting HPM accuracy ol a very high order 
The dilfercnl ranges ottered are 0 to 9999, (I 
t.< 19,999 and 0 to 99999 RPM Those can be 



DIGITAL TACHOMETER 

connected with any type of pick-up optical 
magnetic or proximity Accuracy is of the 
oidei of ■ 0,1 per cent FSD These are handy 
and can be used even at minute places for 
RPM monitoring, and aie supplied as batteiy 
opeiated portable systems Also panel mount¬ 
ing type tachometers operated on 230 10 pet 
cent volts, 50 • 3 per cent Hz can bo supplied 
Contact Tiger Management Services, No. TO. 
Apparsamy Koil Street. Mylapore Madras 
600004. 


POWER RELAYS 

PLA series P Power Relays are available with 
1.2 and 3 C O contacts rated for 25 amps duty 
with coils suitable tor AC/DC voltages up to 
240 volts T hese are ideally suitable for high- 
power duties and can replace contactors 



POWER RELAVS 

These relays are also approved by OIL tor use 

in defence applications 

Contact. Sai Electronics. Thakor Estate 

Kurla Kirol Road, Vidyavihar i West), Bombay 

400066 


DIGITAL MILLi-QHM METER 

Vasavi Electronics' Digital Milli-ohm Metei 
model VRM22M with its four-teiminal mea¬ 
surement and 0 1 milli-ohm resolution, makes 
low resistance measurement very simple and 
accurate. Being battery/mams operated and 
light weight, it can be carried to the work spot 



DIGITAL MILLI-OHM METER 

msteao ot getting the job near to fixea 
bridges It nas 3 .-digit, 1 27cm bright LED 
display which is ideal for both factories and 
laboratories 

Contact' Vasavi Electronics, (Marketing Divi¬ 
sion). 630 Alkarim Trade Centre, Ranigani, 
Secunderabad 5 00003 


LIGHT CONTROL UNIT 

lEC's Instaswitch is basically an automatic 
Light Control Unit. It switches lights on auto¬ 
matically when the intensity of ambient light 
falls below a preset level. Conversely, it 
switches lights otf when ambient light inten¬ 
sity exceeds a preset threshold. 

Since the switch is based on the ambient 
light intensity (and not on some preset times. 



A 


LIGHT CONTROL UNIT 

as in timer-based switches), seasonal varia¬ 
tions in sunrise and sunset tunes are conve¬ 
niently accommodated by this unit It is 
available in two basic versions; outdoor and 
indoor, with a choice of load ratings varying 
trorri 10A to 50A. Thus a single outdoor unit 
can operate up to six street/factory lights. 
Contact Indian Engineering Company, Post 
Box No. 16551, Worli Naka. Bombay 400018. 


Q-METER 

Q-Meter type MQ 1601 is manufactured by 
Khatau Engineering Services for measure¬ 
ments of the figure of merit, Q, of inductors 
and capacitors Effective values of induc¬ 
tance, capacitance, resistance, distributed 
capacitance and high frequency cables can 
be determined The overall frequency range is 
from 15 5 kHz to 50 MHz settable with use ot a 
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six-digit counter display. 

Some of its salient features include: resid¬ 
ual inductance less than 10nH, an advantage 
in high Q measurements and for higher accu¬ 
racy: highly stable Q voltmeter circuit used 
for accurate measurements of low Q values; 
pushbuttons used tor frequency and Q rang¬ 
ing; delta Q function provided for measuring 
small changes in Q, and convenient Q limn 
setting with lamp indication for quick sam¬ 
pling. checking and inspection. 

Contact. Khatau Engineering Services Pvt 
Ltd, Post Box No. 2910, 43 Krishnanagar 
Industrial Layout, Dharinaram Collage Post, 
Hosur Road, Bangalore 560029 


DIGITAL FUNCTIONAL 1C TESTER 

Microtek International Inc.. Taiwan introdu¬ 
ces Digital Functional 1C Tester MATE TC 
2000 which is programmed to test 1600 devi¬ 
ces 54/74 TTL and high speed CMOS, 4000, 
1800 CMOS, 55/75 TTL with maximum 20 
pins. The tester incorporates key features like 
loop test for detecting intermittent or temper¬ 
ature related failures and autosearch to iden¬ 
tify unknown ICs. Multiple self-diagnostics 
and built-in overload protection ensure 
proper functioning of the tpstei with accurate 
results. 

Contact: Emco Electronics, 106 Industrial 
Area, Sion, Bombay 400022 


DATA ACQUISITION SYSTEM 

Solartion’s Data Acquisition System has a 
capacity to handle 6 Orion data loggers —a 
total of 3600 data input channels arid with any 
Orion located up to 1200m from the compu¬ 
ter The system is able to measure from a wide 
variety of sources voltages, current, resist¬ 
ance. status, events, period and frequency. 
Furthermore, specific transducers, tor exam¬ 
ple PRTs, strain gauges, thermocouples, 
pressure, flow and speed can all be measured 



DATA ACQUISITION SYS1EM 


with ease and directly processed into effec¬ 
tive information by the Orion. 

This can incorporate both Solartron s 
alpha and delta range of data loggers. By 
using the Orion delta, with its built-in BASIC 
programming language, this system isf urther 
enhanced by providing even greater flexibil¬ 
ity in the reduction of data. Walking window 
averaging, cross-channel calculation and 
enhanced decision-making enables Orion to 
operate with minimum computer supervision 
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Contact: Hindustan Instruments Limited, 603 porates an assembly Jig, or alternatively It will 


Vishal Bhawari, 95 Nehru Place, New Delhi 
110019. 


PU8HDUTT0N SWITCHES 

The now MSL series of Pushbutton Switches 
from ITT, Schadow has been designed to be 
flow soldered and washed as a normal oait of 



PUSHBUTTON SWITCHFS 

the assembly process The sealing protect j 
the switch from contaminants and is compat* - 
ble with normal washing procedures. 
Contact' Jost's Engineering Company 
Limited, 60 Sir Pturozeshan Mehta Road, 
Bombay 400001. 


accept any standard jig of customers choice. 

One oi two 60-bln rotary carousels can be 
used which are indexed from the main unit 
and incorporate LED level indicators The 64 
separate LED outputs can be used to indicate 
either DIL lane positions or extra static birrs 
Its flexibility permits the system to be set up 
foi either right or left hand operation 
Contact. Aaikay Associates, 816, Sector 16-Ll 
Chandigarh 160016 

PROGRAMMABLE CURRENT SOURCE 

Keithlev has introduced a new Progiamma 
tile Current Source model 224. Its specifics 



MICROGRAPHICS SYSTEM 

Terminal Data Coiporation Inc., USA has 
introduced Documate III, the most advanced 
Microfilm System for 16mm and microliche 
This system, controlled by a microcomputer, 
can provide virtually any microfiche format at 
high resolutions T hrough a series of sensors, 
the document to be converted to microfilm or 



MICROGRAPHICS SYSTEM 

microfiche moves to the desired space, 
shoots ahead, turns over, and returns to film 
ing of the other side and shoots out—all this 
in 1 4 seconds. 

Geared for high volume, high qualify 
microfilming, it is the mtcrographic view of 
the 21st century 

Contact: Image Microforms & Systems Pvt 
Ltd, Era, 123 Mahatma Gandhi Road, Bombay 
400023 


PCB ASSEMBLY SYSTEM 

Assembly Automation Limited. UK has intro¬ 
duced Lltescan 2000 error free Printed Circuit 
Board Assembly System corisiting of a main 
projection unit containing an optical module 
arid its electronic control and drives It mcor- 


PROORAMMABLE CURRENT SOURCE 

tions include. <5 nA to 101mA DC output, 
10-ohm output resistance, tive programma 
ble current ranges, auto iricrement/decre 
merit, and * IV i 105V programmable V-limit 
Contact. Micronic Devices, 403 (lagan Deep, 
12 Raiendra Place, New Delhi 1 1 0008 


DES0LDERIN6 TOOLS 

Zevac’s Desoldering Tools model PCBRM 10 
Air Vac provide a strong and constant suctiot: 
flow resulting in quick desoldeimg of multi 
lead components like ICs, relays, connectors 
etc and avoids cloggn g of the tools Different 



DESOLDERING TOOLS 

types of desoldering systemsareavailable fot 
various applications. 

Contact. Arun Electronics Pvl Ltd. Misby 
Mansion, 107 M. G. Road, Bombay 400073 


IMAGE PROCESSING MODULES 

Imaging Technology Inc , USA, tins intro¬ 
duced single board real tunc Image Process¬ 
ing Modules, plug compatible with VME bus, 
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multibus. Q-Bus and IBM personal compu¬ 
ters It contains 512 ■ 512 * 12 bit frame 
memory to store digitised images, and capa¬ 
ble of processing the digital images in real 
time, and displaying the stored image in 
monochrome or pseudo colour It also has 
advanced memory architer turn that allows 
users to randomly access individual pixels 
from the on-board frame memory at 
extremely last rates Other important features 
are eight-bil analogue to digital converter 
for digitisation to ?V, levels ol gray, hardware 
rooming hy factors ol 2, 4 or 8. transparent 
look up table access 16 look-up tables per 
output channel 

Contact Electronics Unlimited, G/65 New 
Cloth Market, Ahmedabad 380002 


TROUBLESHOOTING TOOLS 

Huntron, USA offers Portable Troubleshoot¬ 
ing Tools-the tracker and its companion 
interlace, the switcher These tools quickly 
locate digital, analogue, and hybrid circuit 
solidstate component failures in-circuit and 
power-off Trackers use a current limited 
smewave voltage miected across two points 
of any device under test The resultant signa¬ 
ture is displayed as a current and voltage 



TROUBLESHOOTING TOOLS 


ieiationship on the CRT of the tracker 
Straight linesandwell defined (unciionsindi¬ 
cate healthy semiconductor conditions 
Curved lines and poorly-defined junctions 
indicate excessive leakage. Its power rating is 
115V AC or 220/240V AC; 80 Hz 
The tracker will help to provide better ser¬ 
vice foi computers, peripherals, small busi¬ 
ness systems, telecommunications and 
industrial control equipment. 

Contact Tech Centre. 17D, Pocket IV. Mayur 
Vihar, Delhi 110091 


MODULAR MICROCOMPUTERS 

Gespac. Switzerland offers more than a 
hundred different board-level microcompu¬ 
ter products in their G-64 family. It offers a 
choice of 8,16 and 32-bit CPUs and a family 
of 15 processor boards incorporating the 
M6802, 6809. 68000. Intel 8085, 0088. 8087. 
Zilog Z80. Digital Jll and National 16032 
chip sets There are 11 memory boards, 21 



MODULAR MICROCOMPUTERS 

interfaces, 21 controllers and 30 other types 
of function boards to choose from. Complete 
software support including CP/M, OS-9 oper¬ 
ating system as well as full development 
microcomputer systems are also available 
These boards are all based on the euroboard 
format of single width PCBs of 10cm * 16cm. 

The use of such standard modular building 
blocks or 'macro-components' greatly 
reduce the project completion cycle in indus¬ 
trial and scientific projects 
Contact. Systems & Software, 910:911 
Dalamal Tower, Nariman Point, Bombay 
400021. 


1C SOCKETS 

Aries Electronics Inc .USA offers 1C Sockets 
in different types such as DIP type, bifurcated 
contact, collet contact, wire-wiap contact, 
round sockets (to sockets), verti sockets,ele¬ 
vator sockets to solder the displays, DIP 
headers and covers, adjustable pro¬ 
grammers, jumpers, shorlmg links, jacks, 
zero insertion force sockets, eject sockets, 
single-in-line sockets, pin grid array sockets, 
DIP switches, connectors etc 
Contact Echbee Corporation, Kamer Build¬ 
ing, 5th Floor, 38 Cawas/i Patel Street, Fort, 
Bombay 400001 


CUT-ONLY TOOLING KIT 

Wybar Lead Formers introduce a new Cut- 
Only Tooling Kit for use on Model SF-100. 
hand-operated component lead cubing and 



CUT-ONLY TOOLING KIT 


forming machine 

This is designed to cut axial lead compo¬ 
nents such as resistors, diodes, etc and bend 
the legs at 90" With this new kit, it is possible 
to cut the component leads to length without 
forming them and to cut one leg to length and 
the other leg to 90" to produce a vertical 
mounting configuration 

It may be used with either taped or loose 
components Production rates of up to 40,000 
pieces per hour are possible. It takes only a 
minute to install on the model SF-100 and be 
irt production 

Contact' Wybar Lead Formers, P O. Box 
4961, Vincent Drive, Syracuse, New York 
13221, USA. 


MICROSYSTEM 

SPS Microsystem from TBB Hofmann, W. 
Germany is a very powerful and flexible unit 
designed for multipurpose applications in 
industries, teaching and offices. Its salient 
features are: 6809 Motorola CPU, 64k byte 
on-board RAM, expandable up to 600k byte 



MICROSYSTEM 

RAM, l/n ports, serial and parallel interfaces, 
CRT monitor with a detached keyboard, two 
double sided/double density 13.3cm floppy 
disc drives and an optional winchester disc 
drive 

Contact: TBB Hofmann, Marienstr. 4, D-8035 
Gautmg/Mumch, West Germany. 


ROBOT CONTROL SYSTEM 

Kombinats’ Industrial Robot Control System 
Ursalog 5021 is ideal for spray painting and 
coating. When used with basic cinematic unit 
IFA TRIO, it can control cinematic systems 
that have up to eight degrees of freedom 
(axes), potentiometnc measuring systems 
and a hydraulic drive. 

In the ojserational system a number of ser¬ 
vice programmes have been implemented 
which in case of trouble enable the operating 
and service personnel via alphanumeric air- 
conditioning indication and keyboard to 
rapidly detect and eliminate faults. It releases 
internal and external prooesses which are 
simultaneously coordinated and monitored 
This ensures special flexibility and thereby 
the re-equipment of the control system at a 
later date and adaptation to othei basic cine¬ 
matic units. 

Contact: Kombinat VEB Elektro-Apparate- 
Werke Berlm-Treptow, "Friedrich Ebert" 
DDR-1193 Berlin, Hoflmannstrass 15-26. 
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India’s largest manufacturer 
of semiconductor devices, 
introducesTO-202 plastic package! 
A breakthrough in technology! 

10 watt Power Dissipation. 

Many reputed large 
manufacturers have 
approved and reduced 
their cost. Why not you! 

HL100, HK100, BD 115,2N 3501, 

2N 3440,2N 4033 and 2N 2905 families. 

Replacing the outdated TO-39 Metalcan devicea^ 


iHJNDUSTgJN I 

I CONDUCTORS (P) UD. | 
(SOLD STATE DEVICES) 

•TOMORROW'S£L£CTROWCS TODAY 


Dharmsinh Park, Tundel 
National Highway No. 8, 
Post Box No. 60, 
Nadiad367001. 

Telex: 0171-201 
Telegram: ELECTRON 
Tel: 3062,4613,4614 


BMC House, 

N Block Middle Circle, 
Connaught Circus, 
New Delhi 110001. 
Telex: 3338 
Tel: 3311180 


Maker Chambers No. Ill, 
istftooi.Jamnalal 


Nariman Point, 

Post Box No. 11597, 
Bombay 400 021. 

Telex: 011-2726 
Telegram :CARRYPOWER 
Tel: 220409,220453 
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IC SOCKETS 

HIGHLY RELIABLE 

CONSISTENT SUPPLY_ 

_AT AFFORDABLE PRICES t_ 
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Microcomputer: 

An Introduction 

By Julian R. Ullmann; published by 
A.H. Whaalar & Co. Pvt Ltd, Alla¬ 
habad; pages 268 (16 cm * 23 cm); 
soft covar. 

This book Imparts essential elementary 
knowledge and skills in logical design 
and assembly language programming 
for different levels (1-10) In computer 
technology. Chapter one explains radix 
conversation and binary arithmetic, 
instead of merely presenting a catalogue 
of procedural values. Chapter two con¬ 
centrates on assembly language pro¬ 
gramming for Zilog Z80 at level 7. 
Chapters three and four emphasise cas¬ 
caded and other repetitive circuits to 
strengthen the'learners' Intuitive grasp in 
preparation of these circuits. Chapter 
five provides an introduction to CPU 
design, while chapter six discusses 
input and output control, and briefly 
explains the use of microprocessor as a 
logic circuit component. And chapter 
seven further strengthens the knowl¬ 
edge about assembly language and 
machine code forZ80. Also provided are 
some vitally important text-related exer¬ 
cises in the first four chapters of this 
book, 

Written in a simple manner, the book 
covers a wide range of topics to meet the 
needs of students on introductory com¬ 
puter study courses. 

—R.Q. 


8 '® Handbook of Remote 
Control & Automation 



Techniques (mcowi edition) 

By John E. Cunningham and Dalton 
T, ftom, pubhahed by Tab Books 
m» DBA; pages 380 (13 cm * 21 
etofc soft cover price; UB $ 13.68. 

Bjectronic control systems for the home 
fascinate the hobbyist as thay are both 
•Melting and practical. Here is an ideal 
.guide tor these Interested in the basic 
• fntorhurtioA on the development of 
rerhpte, control and automation 

With the fundamental prln- 


ipfpMe, tha^ook peas on,, to ctaal with 
^j^MjikeeenfQre^teatore, hydrau¬ 


lic systems and mechanical devices with 
which an average hobbyist may not be 
too familiar. Seven chapters are devoted 
to control devices of various types rang¬ 
ing from simple systems for controlling 
lights to systems which open doors by 
remote control. 

The dramatic changes made in the 
field of microelectronics and uae of 
computers as control devices have been 
particularly emphasised in the book. 

The second edition has bean consid¬ 
erably updated. Computer controlled 
systems and overcoming problems in 
interfacing the described systems with 
microprocessors have been described in 
detail. A new chapter explores the latest 
advances in robotics—Including details 
for experimenters to design their own 
home-built robots! —R.B. 


Circuit Theory 

By T.S.K.V. Iyer; published by Tata 
McGraw-Hill Publishing Co. Ltd, 
Now Delhi; pagaa: 840 (10 cm * 23 
cm); soft cover, price: Re 39. 

This book starts with fundamentals and 
leads to the RC active networks through 
the methods ot analysis and synthesis. 
Chapters one to three deal with the con¬ 
cept of system function, natural fre¬ 
quency. poles and zeroes for simplifying 
circuit analysis. Chapter four lays down 
the basis for mesh-and-nodal analysis 
through graph theory towards a syste¬ 
matic analysis of larger circuits. In chap¬ 
ter six some network theories, including 
analogue and duals, are given to simplify 
circuit analysis, while chapter seven dis¬ 
cusses some Important properties of 
network function. Chapter eight 
focusses on linear electronic circuits by 
providing knowledgp of two-port 
psrematers .tor the bettor analysis of 
these circuits. Chapter ten is devoted to 
classical theory based on the concept of 
image impedance while chapter eleven 
la devoted towards modern filter theory 
and RC filters. The teat chapter concen¬ 
trates on stable variable method of ana¬ 
lysis, including advanced topic* In graph 
theory. Singe tola book la meant for 
engineering and phyaios students, 
examples to Illustrate theory and a set of 
multiple choices questions and answers 
•to provided for better understanding, 

—R.G. 
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304, Hfren Ind Estate, 408. Mogul lane Mahtm. Bombty - .00 014. 


Our Most Important Component - SERVICE 


Products you need from people who care 


integral 


MINIATURE ROTARY SWITCHES 



Contact rating 250V AC 500 mA 30VDC 
200 mA current carrying 2A Contact 
resistance less than 10 m ohms contact 
made of spring quality Cu Alloy or coin 
silver Rotor and Stator—glass filled 
DAP . various circuit combinations and 
hardware as per customer’s 
specifications. 



THUMB WHEEL SWITCHES 


4 


Contact rating 28V AC or DC 125 mA.. 
Contact resistance less than 100 m 
ohms . Hard gold over Nickel plated 
PCB’s (FR4).. gold plated Beryllium 
copper wipers.. Plastic parts 
Polycarbonate, Nylon, Acetal etc.. Both 
front and rear mounting types Black and 
other colours available... BCD, Decimal 
and other codes available with 8,10, 16 
positions. 


INTEGRAL SYSTEMS AND COMPONENTS PRIVATE LIMITED 

Regd Office & Facto* y 45/7A Gubbanna industnal Estate VI Block Raja|inagar Bangalore-560010 

Tel 354247 TIk 0845/696 TMB 38 

Madras Office 25 Gopalakristina Ayyar Road T Nagar Madras-600017 Tel 442380 
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Murugappa brings you 

EZehnieJ- 

the world-renowned populated circuit board teat systems. 


A commitment. That's what you get 
when you buy a Zehntel in-circuit or 
functional tester. A commitment that 
the users of 2500 Zehntel testers 
worldwide will vouch for. 

Because Zehntel is a name that 
represents the latest and most 
versatile machines for board testing. 
And this is not all. Starting with a 
free operation and service training 
course. Zehntel’s commitment 
extends to application support, 
installation, maintenance, expansion 
and system upgrading support. 
Zehntel's systems are modular and 
offer a variety of standard features 
and add-ons including a management 


Manufactured by: 

■c aahniel 

Zehntel Inc, U.SA 


information system, a CAD interface, support and service that you may 
remote diagnostics and networking need, 
capabilities 

No wonder world leaders in profes¬ 
sional and industrial electronics turn 
to Zehntel when it comes to board 

testing - Siemens are using 30 s’ n. 

machines and have an equal number / 

on order; IBM use 40 machines and ( ] 

Jeumpnt Schneider not only use \***/ 

them in their works but have also N '*._ 

recommended Zehntel to their 

EPABX licencees MURUGAPPA 

In India, Murugappa Electronics c . enTBraunroTr? 

extends the Zehntel commitment to ■ MUIMIUO LI LJ. 

you. Our engineers trained at Zehntel ... , , _ , . . , 

will give you all the application WOnd btcUldcUXlS in Indtcl 


Marketed by : MURUGAPPA ELECTRONICS LIMITED P.0 Box No. 218. PARRY HOUSE. 

3rd Floor, 43 Moore Street. Madras 600 001 Tel Nos 21019,21003,29251 Ext 261 
Telex 41-8/97 HIL IN.41-301 TIMS IN.41-7489 AMEX IN 

■rancliea : • Bangalore - Tel Nos. 601876/603748 m Bombay - Tel No. 316000 Telex 11 -8837 
PARY IN • Calcutta - Tel Noe. 449938/33 Telex 81-7B68 AJAX IN • Now Delhi - Tel No. 6434874 


PARYIN a Calcutta-TelNi 
Telex 31 -66403 MELD IN l 
• Allahabad - Tel No 3085 


l. 449932/33 Telex 81-7B68 AJAX IN • New Delhi - Tel No.6434874 
Secunderabad-Tel No. 70151 Telex 155-6805 PARY IN 

LINTAS M MEL PPG 17 2318 
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BEL introduces 35.5cm 
B&W TV picture tube 

Bharat Electronics Limited (BEL) has 
modified its semi-automated TV picture 
tube plant to produce 35 5cm B&W tubes 
In a record time It expects to produce 
200.000 to 400,000 TV picture tubes of 
35 5cm size per annum This would be in 
addition to the production of 400,000 TV 
picture tubes in 51cm size 

The requirements of black-and-white 
TV picture tubes in 35 5cm size was 
hitherto met by imports and another 
indigenous producers Decision to con¬ 
vert the second BEL plant was taken in 
December 1985 Within foui months, the 
plant and equipment for 35 5cm tube 
production was got ready The loss of 
production for the switchcover from 
51cm to 35 5cm was confined to one 
week only The semi-automated BEL 
plant is equipped with an industrial 
robot 

BEL has total expertise in designing 
and setting-up of black-and-white TV 
picture tube plants In fact, it is already 
implementing an agreement with an 
entrepreneur for providing, on turnkey 
basis, a TV picture tube plant with 
capacity of 500,000 per annum It has 
also signed a memorandum of under¬ 
standing with a state electronics devel¬ 
opment corporation for providing, on a 
turnkey basis, another plant of half-a- 
million capacity per annum 

ITI Mankapur unit set 
for growth 

The digital electronic switching systems 
unit of the Indian Telephone Industries 
(ITI), situated at Mankapur in Gonda dis¬ 
trict of eastern Uttar Pradesh, is a mam¬ 
moth sophisticated electronic industry 
being set up at a cost of Rs 1800 million 
The unit entered Its first phase during 
1985-86 and produced 28,000 lines of 
digital electronic exchange equipment 
worth Rs 280 million 

During the current year (1986-87), it 
has planned to produce 120,000 lines of 
equipment valued at Rs 1080 million By 
1989-90, it will achieve full capacity of 
500,000 lines per year with annual turn¬ 
over of Rs 4000 million 

This unit has been set up on the pnnci- 
ple of vertical integration where most of 
the essehbfl components are produced 
in-houMjuipis approach was necessary, 


Company 

Profiles. 


taking into consideration the extent of 
infrastructure facility available in the 
country at the time of conceptualising 
the project and the fact that since the 
factory was being set up in a green field 
area all critical items had to be planned 
for in-house production 

The unit has been established in col¬ 
laboration with CIT-Alcatel of France to 
manufacture E10 B type of digital elec¬ 
tronic exchanges, thereby laying the 
foundation for digitalisation of the com¬ 
munication network in India This unit is 
one among those which signify a major 
breakthrough in the technology upgra- 
dation efforts of the ITI currently 
underway 

Gramophone Co. set for 
expansion 

The Gramophone Company of India is 
offering on a rights basis equity shares 
worth Rs ?2 4 million linked with 15 per 
cent secured redeemable debentures of 
Rs 100 each for Rs 57 6 million for aug¬ 
menting its working capital and to fund 
its on-gomg modernisation programme 

The company has decided to utilise its 
existing assets and manpower by com¬ 
bining modernisation with new activi¬ 
ties The consumer electronic product 
division is being revamped for manufac¬ 
turing audio equipment microcompo- 
nent music systems, car stereos and 
high quality cassettes It has tied up witn 
Kenwood Ltd, UK for manufacture of 
domestic and industrial kitchen applian¬ 
ces T he new products are expected to 
be introduced by October/November 
1986 

The woodwork division is being 
geared up for manufacturing TV 
cabinets and knocked-down modular 
furniture for the export market The 
engineering section is being tooled up 
for taking up manufacture of auto anctl- 
laries and sophisticated motors Besides 
meeting in-house requirements, the 
print,ng and packaging division will 
undertake job work after installation Of 
new offset machines 

Avery India improves 
performance 

Avery India Limited is to manufacture 
electronic baggage scales and auto¬ 
matic testing equipment at its Faritfebad 
factory in the near future The company, 


which recently diversified into the field 
of electronic machines, is already manu¬ 
facturing electronic weighing machines, 
platform scales and balances in collabo¬ 
ration with W and T Avery Limited, UK, 
and has already bagged orders worth Rs 
10 million 

The company has declared a dividend 
of 35 per cent for the year ended The 
dividend declared in the previous year 
was 30 per cent Sales turnover In 1985 
rose to Rs 256 5 million from Rs 235 2 
million in 1984, but profits declined mar¬ 
ginally to Rs 63 million from Rs 67 5 
million 

HMT to set up corporate 
computer centre 

The public sector Hindustan Machine 
Tools (HMT) is drawing up plans for 
establishing a corporate computer cen¬ 
tre under its master modernisation and 
technology replacement programmes 
during the Seventh Plan 

The proposed centre is part of the 
company s proposal to enhance compu¬ 
ter application in manufacturing and 
material management, computer aided 
design (CAD) and computer aided 
manufacturing (CAM) During the Sev¬ 
enth Plan period, Rs 710 million would 
be spent on modernisation and replace¬ 
ment programmes as against Rs 518 4 
million during the Sixth Plan 

The company is undertaking replace¬ 
ment of machinery, wherever necessary, 
to take advantage of sophisticated con¬ 
trol and precision capabilities It has 
already installed the latest machine cen¬ 
tres for production flexibility 


Hunt for HCL 
Collaborator 

The selection of a foreign collaborator 
for the public sector Hindustan Cables 
Limited's (HCL) proposed fibre optic 
project is to be finalised within the next 
few weeks Several firms from Japan, 
Denmark and Britain have responded to 
HCL’s bid to locate a suitable collabora¬ 
tor for the Re 300-minion project with a sub¬ 
stantial foreign exchange component 
The project is expected to go into pro¬ 
duction in 1988-89. 

In 1985-86 HCL earned a pre-tax profit 
of Rs 106.2 million <Rs 90.2 mllHon In 
1984-86) on a production of Rs 1866 9 
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million (Rs 1320 million) and sales of Rs 
1790.2 million (Rs 1470 million). The 
targets for production, sales and pre-tax 
profit for the current year (1986-87) have 
been set at Rs 2603.2 million, Rs 2778.0 
million and Rs 127 3 million respectively. 
This seeme possible, since the new unit 
at Hyderabad to manufacture three mil¬ 
lion kilometres of jelly-filled cables has 
already started production and Is 
expected to achieve 40 per cent capacity 
utilisation during the current year. 

During the Seventh Plan period the 
company proposes to invest about Rs 
1220 million on various schemes, mostly 
modernisation schemes, for which funds 
would be no problem. 

Mahanagar Telephone 
to issue bonds 

Mahanagar Telephone Nigam Ltd, 
which manages the telephone systems 
of Bombay and Delhi, has plans to offer 
seven-year public bonds of Rs 1000 each 
for cash at par for a total amount of Rs 
3000 million around August next. 

The Nigam might get the government's 
permission to' give graded-priority to 
bondholders in the matter of sanction of 
new telephone connections. 

The Nigam has, at present, assets 
worth depreciated value of Rs 12,000 
million (Rs 8000 million in Bombay and 
Rs 4000 million in Delhi). The annual 
revenue Is Rs 3000 million and the low 
return is mainly because of low tele¬ 
phone and other charges. While the 
charges have only tripled since I960, the 
price index has shot up 14 fold, and the 
cost of equipment and staff salaries have 
gone up eight times each. Operations 
and maintenance account for only 20 per 
cent of the expenditure, and of this 
establishment charges total just 15 per 
cent. 

The Nigam has a Rs 120-billion modern¬ 
isation and expansion plan. It had 
sought this amount under the Seventh 
Plan but only Rs 40 billion has been 
approved and even of that Rs 30 billion is 
to be from internal resources. 


OOC system knowhow 
for BHEL 

Special purpose microprocessor based 
digital distributed control (DDC) system 
for. power stations and industries will 
now be, manufactured by Bharat Heavy 
Electricals Limited (BHEL). 

> technical collaboration agreement. 
*ae $fgn*4 ’by Mr .&9. Barnet,, 

c&ftrdian and managing director, BHEL 


and Mr W, Roos, member, board of man¬ 
agement, Brown Boveri, Switzerland. 

With this the most modern and versa¬ 
tile state-of-the-art microprocessor 
based distributed digital control systems 
would be available to the Indian industry 
for automation in the entire range of 
applications from sub-system level to 
complete plant level. The scope of the 
agreement covers hardware and soft¬ 
ware design, engineering, manufactur¬ 
ing and supply of Procontrol' family ol 
digital, decentralised control and moni¬ 
toring systems. 

BHEL has been supplying controls for 
various applications in power plants as 
well as in industry, based on the conven¬ 
tional method of controls. BHEL which 
had hitherto imported these controls will 
now manufacture them indigenously. 
The programmable control system is 
capable of offering a degree of accuracy, 
flexibility and versatility in their opera¬ 
tions which is not possible by the exist¬ 
ing system of hardwired controls, beside 
improved productivity and availability of 
plants, ‘ 

Public issue by 
Fraternity 

Fraternity Electronics Limited went pub¬ 
lic recently with an issue of 540,000 
equity shares of Rs 10 each for cash at 
par. 

The company is manufacturing audio 
magnetic tapes of international stand¬ 
ards. it has also set up India's first mag¬ 
netic video tape manufacturing unit 
equipped with the latest hi-tech 
machinery. 

Usha Micro's bilingual 
computer 

In keeping with the government’s 
emphasis on using computers with bilin¬ 
gual capabilities, Usha Microprocess 
Controls Limited has developed just 
such a word processor called Devnagrl. 

The system has the flexibility of upgra- 
dation to take care of other languages as 
well. The software has been developed 
on the company’s own Eagle PC—fully 
compatible with industry standard IBM 
PC, with a special effort to maintain its 
transpbrtability to other systems also. 
The keyboard design makes operation 
simple for even the least skilled user. 

Creation of Devnagrl characters has 
been amply simplified. The word process 
sor includes featuretjike insert, delete, 
cursor movement, formatting of text, 
search/replace, printing etc. All stand¬ 
ard features have been covered by Dev- 


nagri's flexible design; / " " y\' i- 

The Devnagrl word processor WiU be 
useful in creating bilingual documents 
such as letters, reservation charts, creat¬ 
ing modifiable information for the 
masses, dictionary usage and use in 
government offices. 

Large CTV from Weston 

Weston Electroniks Limited recently 
launched the Centron Vll—the largest 
colour television set available in the 
Indian market. The CTV was formally 
launched by Mr K. Sugiyana, director, 
Hitachi Sales Corporation, Japan, with 
which Weston has close cooperation. 
The third generation set will have spe¬ 
cial features like auto-programme 
search, auto colour, full function remote 
control, hi-fi sound, anti-glare screen, 
besides all other functions of a normal 
CTV. 

efti 

IN 

BANGALORE 
SHIFTS TO NEW 
PREMISES! 

The Branch Office of 
EFY Enterprises In 
Bangalore has shifted to 
new premises lo attend to 
your requirements. 

Please note our new addreas 
in Bangalore for booking 
your advertisements and 
subscriptions for 



FOFULAR ELECTRONICS MAGAZINE 


F(^| 

A MONTHLY ON ECONOMIC AFFAIRS 
With 

Ms Poonam Kapoor 
No. 9, t7th Main, 

1st Cross. HAL 'A' Stage, 
tndlranagar 
Bangalore 560038 
Soma bftek issue* of the 
magazine* and books 
stocked by EFY for tele can 
also be purchased from this 
address. _ 
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CTRl 

LOUDSPEAKERS 


LOUDSPEAKERS 

World class loudspeakers. 
A wide range covering all 
applications, competitively 
priced. Maximum power 
handling capacity with 
clear natural reproduction. 
Unaffected by humidity or 
temperature. 




CTR MANUFACTURING INDUSTRIES LTD. I 
NAGAR ROAD. POONA 411 014 I 


AUTHORISED STOCKISTS 

ALLAHABAD 

ALLAHABAD ELECTRICAL & 

ELECTRONICS 
533. Nehru Nagar, 

Jaikuti, Meerapur. 

Allahabad 211003. 

AHMEDABAD 

RADIO ELECTRONICS 
Opp. Gulabbal Hospital Bldg., 

Relief Road. 

Ahmedabad 380001 

BANGALORE 

BANGALORE ELECTRICAL 
AND ELECTRONICS CO, 

122.1st Floor 
Sadar patrappa Road 
Bangalore 560 002 
BARODA 

MANDAR ELECTRONICS 
Ganeshwadi 

Behind Khanderao Market 
Baroda 390 001 


ELECTRONICS FOR YPU 


BOMBAY 

PRECIOUS ELECTRONICS 
CORPORATION 
Chotanl Building, 

52, C Proctor Road. 

Grant Road (East) 

Bombay 400 007. 

ELECTROMARK 
304, Lotus House 
33-A New Marine Lines 
Bombay 400 020. 

CALCUTTA 

GENERAL RADIO COMPANY 
6, Madan Street 
Calcutta 700 072. 

ELECTRONIC 

COMPONENTS & SYSTEMS 
32, Ezra Street 
Room No. 418, 4th Floor, 
Calcutta 700 001. 


DELHI 

INDIAN TECHNOLOGICAL 
PRODUCTS 
Flat No 305-306 
Bldg No. 35 36. 

Nehru Place, New Delhi 110019, 

DEWAN RADIOS 
1661/28. Bhagirath Palace 
Chandm Chowk. 

Delhi 110 006 

HYDERABAD 

SHILPA ELECTRONICS 
107, Parklane 
Secunderabad 500003. 

INDORE 

ATLAS SALES AGENCIES 
18/2 Siyagam 
Indore 452001 

JAIPUR 

EL-TRONICS 

87, A Dhuleshwar Garden 

Jaipur 302 001. 


KANPUR 

EVERON ASSOCIATES 
18/179, 1st Floor, 

Opp. Phool Bagh, The Mall 
Kanpur 208001. 

KOTA 

CHAMBAL ELECTRONICS 
4C 16 Housing Board colony 
Talwadi, Kota 324 0% 

LUCKNOW 

ARTEK ENTERPRISES 
14, Cantonment Hoad 
Opp. Shllpi Cinema 
Lucknow 226 001 

MADRAS 

TEXONIC INSTRUMENTS 
Poet Box No. 3746 
9, Athlpattan street 
Mount Road, Madras 800002 

PRECIOUS ELECTRONICS 
CORPORATION 
9. Athlpattan street 
Mount Roed, Madras 600002. 


POONA 

NAGESH ELECTRIC & 
ELECTRONICS CORP. 

476, Budhwar Path 
Pune 411 002 

TRIO RADIO & ELECTRONIC! 
CORPORATION 
466. Budhwar Path 
Pune 411 002 

TRIVANDRUM 

ACE- INDIA 
T.C. No. 1/978. 

Bank colony Road, 
Kumarapuram 
Trivandrum 695 011 


STOCKISTS REQUIRED FOR UNREPRESENTED CITIES 
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COMPUTER REVOLUTION 
CONFERENCE & EXHIBITION Thap S,S n “ u ri m 'S 

20 & 21 NOVEMBER 1986 - Delhi (Regd.) 

at Hotel Maurya Sheraton, New Delhi, India 

Topics to be covered are: 

• Hardware & Software aspects of Computers and its applications 

• CAD/CAM 

• Robotics 

• Computers in Medicine & Biology 

• Traffic, Transportation & Data Communication 

• Application in Major Industries like Power, Oil/Gas, Automobiles, Defence, 
Steel, Railways/Airlines etc. 

• Many other important topics 

For registration please contact: 

Mr. V.P. Leekha 

Conference Co-ordinator 

Thapar Engineering College Alumni - Delhi 

Thapar House, 124 Janpath, New Delhi 110 001 

Tel. : 310 520 Telex: 031 - 3845 Cable: 'SPIRITUAL' 


20 & 21 NOVEMBER 1986 


Space courtesy: BALLARPUR INDUSTRIES LIMITED AW 
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Figures. 


LICENCES AND LETTERS OF INTENT 


The following licences and letters of intent were issued to electronics firms under the Industries 
(Development & Regulation) Act, 1951 during the month of February 1986. 


Name A Addraaa ol tha 
Applicant and Location ol 
tha Undertaking 


Data A Typa 
ol Ltcanca 


Quantity par 
Annum 


(II 

(2) 

(31 

(4) 

UCINCE6 




Dynamic Enterprises Pvl Ltd 

3 2 86 

Magnetic recording/ 

1.2 million nos 

161/33 industrial Area, Phase-l 

Chandigarh 

(Chandigarh) 

(NU) 

playback and erasing 

hesda 


The Meghalaya indl Dev Corpn Ltd 
Kiamat', Upland Road 

Lattum Khrah, Shillong 793003 
(Khan Hilla-Meghalaya) 

4.286 

(NU) 

Tantalum capacitors 

5 million nos. 

Morris Electronics Ltd 

5 2.86 

1 Hard ferntas 

2500 tonnes 

Bhosari induatrial Estate, 

Pune 41 1026 
(Pune-Maharaahtra) 

(SE) 

2 Soil farrltat 

1000 tonnes (after 
expansion) 

P Patsnlsppsn 

12286 

Metallised plastic films 

180 tonnes 

235 Mint Street, Madras 600003 
(Chingiepu.-Tamil Nadu) 

(NU) 

(oepacitor grade) 


Indian Computer Software Co Ltd 

13.2.86 

Computer peripherals. 

10 million 

BOB Siddharlha. 96 Nehru Place 
New Deihi 110019 
(Madras-Tamii Nadu) 

(COB) 

dot mstrlv printers and 
CRT display monitors 


Jyoti Limited 

21.266 

Programmable logic 

73 nos 

Industrial Aral 

P O Chemical Industries 

Vsdodsrs 390003 
(Vadodara-Guierat) 

(NA) 

control systems 


Ptilco Electronics 6 Elsctrieals Ltd 

25.2.66 

1. High speed cherectsr 

1000 nos. 

Shivsagar Estate. Block A' 

(NU) 

printer* 


Dr Annie Beaant Road 

Bombay 40001B 


2 Mini floppy dmc 
drive* 

2000 noa 

(Agrahara-Karnataka) 


3. Low profit* electro¬ 
nic* keyboard* 

1500 no*. 

Pwco Electronics and Electricals Ltd 

26.2.66 

Single-sided printed 

30,000 aq m 

Shivsagar Estate. Block A" 

Dr Annie Beaant Road 

Bombay 40001A 
(Pune-Maharashtra) 

(NA) 

circuit boerds 


Uptron India Ltd 

26.266 

Line Output trenstor- 

300,000 nos 

10 Ashok Marg. Lucknow 228001 
(Lucknow-Uttar Pradeah) 

LETTERS OF INTENT 

(NA) 

mere tor colour TV* 


Nerertdra Kumar Patm 

4 286 

MmicomputW/mlcro- 

Rs 200 minion 

42 A Jolly Maker, Apartment-t 

Cufle Parade. Colaba 

Bombay 400005 
(Qhazlabad-Uttar pradeah) 

(NU) 

processor f.seed 
systems 


Jyoti Limited 

4.2.66 

Minlcomputer/mlcro- 

Rs 20 million 

Induatrial Area 

PQ. Chemical Industries 

Vadodara 390003, Guiarat 
(Vadodpra-Ouia rat) 

(NA) 

processor based 
systems 


jawahar Kandhari 

4.216 

Mmleomputer/mlcro- 

100 million 

28 Vaaantmnagar. 7n Cron 

(NU) 

praoeseor based 


Bangalore 560052 
(Bangalore-Kernatake) 


systems 


Sunderam Clayton Ud 

14.266 

1. uninterruptible 

21.000 nos. 

•jayaiskshml Eatftaa' 

8 Hiddowt Road 

(NU) 

gow*f *um«y 
systems 

64)000 h**.- 

Madras 
(K8< lSlaka) 


2. Switch mode power 
supply ey*Mm* 


A lama I AdOraas ol tha 
Applicant and Location ol 
tha Undertaking 


Date A Typa 
ol Licence 


Quantity par 
Annum 


Mshlnder Singh Thakursl 
C /0 Dr ML Hmgorsnl 
R.J Conaultanla Pvt Ltd 
3A Meher Houaa. lat Floor 
15 Cawaa|i Patal Straat 
Fort, Bombay 400001 
(Qhanabad-LMar Pradeah) 

Norsk Data (India) Pvt Ltd 
Plot No 47, Davalopod Plots for 
Electrical A Electronics Industries 
Seevaram Village. Madras 
(Chinglepul-Tamll Nadu) 

Bhoruka Data Products 
Pro Bhoruka Drum A Allied 
Trans Industries Pvt Ltd 
1010 Raheia Chambers 
Nariman Point 
Bombay 400021 
(Thane-Maharaahtra) 

Zoom Electronics (India) Ltd 
D-7 Knollswood, Shlmla 
Himachal Pradesh 
(Any backward Oistt- 
Himachal Pradeah) 


ITL Computers (P) Ltd 
86 Srinagar Colony 
Hydarabad 500673 
(Msdak-Andhra Pradeah) 

Hindustan Brown Boveri Ltd 
Brown Boveri House 
Race Course Circle 
Vadodara 380007 
(Myaore-Kamataka) 

Fiovel Private Limited 
1371 Mathura Road 
Faridabad 121003 
Haryana 

(Fartdabad Haryana) 

Ambalal Sarabhai Enterpnsas Lid 
(Unit Systromoa) 

Wadi Wadi. Vadodara 390007 
(Ahmedabad-Gularat) 

The Enfield India Limited 
28 Etdama Road, Madras 800018 
(North Arcot-Tamil Nadu) 


Kody Scot Ltd 

l/6ttt East Street, Kamarafnagar 
Thiruvanmlyur, Madras800041 
(Chlngteput-Tamll Nadu) 

' l > 1 

ewwai Etectrqnicsud 

'6 OuptesOMrO’l Apartment! 

2 Sham Nath Mara, Delhi 110084 
(Nalntlel-Uttar Pradesh) 


14.2.86 1. Minicomputer/micro- Ra 100 million 

(NU) processor based 
systems 

2 Computer perlphe- Ra 60 million 

rals 

3 Electronic ealeu- 100,000 nos. 
lators 


21 2 88 Minicomputer/mlcro- 
(NU) processor baaed 
systems 


Rs 100 million 


21 2.86 1 Computer perlphe- Ra 50 mlllk 

(NU) rals (floppy disc 

drives and printers) 

2 CRT data display 5000 nos. 
monitors 


21 2.86 1 Portable X-ray 500 nos. 

(NU) machines 

2 Digital blood 5000 nos. 

pressure monitors 
3. Digital weighing 5000 nos. 

scales 

*, ECS machines 1000 nos. 

21.2.88 1. Minlcomputer/miero- Rs 100 million 

(NA) processor based 

systems 

2 Robotic systems 500 nos 

21.266 Facsimile equipment 2000 nos 

(NA) 


21.2.86 Electronic governors 1800 nos. 
(NA) tor prime movers 


24.2.86 Recording gas chiomo- 130 no* 
(NA) tographi 


24.286 1. Black-and-white TV 5000 nos. 

(NU) receivers < •. 

2. Colour .TV receiver SO^OQnos. 

sets 

1 3. Mono/eterao-radm* - 10,«» nos: 

Cum-eessette players/ 

■ , t t iiesi Ir vones other than 1 

these reser v ed for 
the smeh-ecale sector 

27.2.86 1. OetlbrlllatOrS .180 nos 

(NU) ' 2. Cardiac monitors ’ ' iSOnos. ’. 

end-patient mdp)*,;.^. C.y ■' "" 

26.1.86 Ficwmlle termral* ... : ;''g006'eos;."' 1 

^ •' < " v-:- 


ELECTRONICS FOR YOU 


Name & Addraaa ol the Dale & Typa Article Quantity pet 

Applicant ana Location ol ol Licence Annum 

the Undertaking 

_ (V ~ 121 _™ JsT - 4 - - 

Punjab State Electronics 26 2 86 1 High powered X-ray 18 not 

Development i Production (NU) machines 

Corpn Ltd 2 X-ray therapy 12 nos 

Bank ot India Bulldi'<g. (2nd Floor) simulators 

Sector-17B, Chandigarh 3 Linear accelerators 12 nos 

(Ropar-Punjab) (4 MEV) 

4 Gama cameras 12 nos 

Devllog Systems (India) 28 2.86 Computer peripherals Rs 60 million 

65 H. Slddlah Road (NU) 

Bangalore 660002 
iBangalora-Karnataka) 

Kerala State Industrial 28.2 86 Metallised paper 1000 tomwfc 

Development Corpn Ltd (NU) 

T C No XI/239, Keaton Road 
Kawdiar, Trivandrum 695003 
(Alleppey-Ksrala) 


LICENCES AND LETTERS OF INTENT 
CANCELLED/LAPSED 


Name ol ina Undertaking t Location) 

L/IL Dated 

Article 

LICENCES 

Televlata Electronics Pvt Ltd 

New Delhi 
(Maharashtra) 

31 12 83 

Colour TV receivers 

Rao Insulating Co Pvt Ltd 

Bangalore 

(Kernataka) 

25 6 83 

Monochrome TV receivers 

Unltron Ltd 

Uttar Pradeah 
(Haryana) 

25 1 05 

Black-and -white and colour 

Tv receiver sets 

LETTERS OF INTENT 

Yughalakahm, video 

Pondicherry 

(Haryana) 

29 12 83 

Black-and-white TV 
receivers etc 

Cue Kay Asaociates 

Naw Delhi 
(Uttar Pradeah) 

20 12 83 

Colour television sets 

vt|ay Knahna Lakhanpal 

Naw Delhi 

(Goa, Daman & Diu) 

12 3 85 

Colour TV receivers 

CTR Manufacturing Induatriea Ltd 

Puna 

(MaharaaMra) 

13.8.84 

Cermet potentiometers 

S V. Padmakumar 

Pollachi 
(Tamil Nadu) 

24 2.84 

Electronic typewriters 

Home Vlalon System Pvt Ltd 

New Delhi 
(Rajaathan) 

13 12.84 

Video protectors 

R. Vl|ay Kumar 

C/o Vlkram Enterprises 

Madras 
(Tamil Nadu) 

27 12.84 

VCR/VCP and video projectors 

Kinatlc Engineering 

Pune 

(Madhya Pradeah) 

13 12.84 

Video projection TVs etc 

Mohan Vima! 

New. Delhi 
iHaryene) 

27 12.84 

Colour projection TVs 

fait vista Elactronlca Pvt Ltd 

Naw Delhi 
‘Utter Pradeah) 

12.1184 

Large-screen TV projection 

systems 

‘talaram Ramaclwndran 

Bangalore 
lamll Nadu) 

22.9.84 

VCR/VCP and video projectors 

C H Krlahnemurthl Rao 

Pondicherry 

(Pondloherry) 

27.12.84 

Vldeo/TV colour projection 
systems and colour TVs 

Maanakahl Electronica Ltd 

21.7.84 

Colour TV sets 


Kanpur 

'Uttar Pradesh) 


Name of mo Undertaking fLocation. 

L/IL Dated 

Article 

PCS Data Pioducts Pvt Ltd 

Bombay 

(Madhya Pradesh) 

3 12 84 

Colour TV sets 

Dr C L Chaindok 

Solapur 

(Madhya Pradesh) 

13 12 84 

Colour IV sets 

Ml T8iidor» 

Bombay 

(Karnalaka) 

24 2 84 

C fV leceiver sets 

Vishnudas Rangial Bhutada 

Maharashtra 
(Madhya Pradesh) 

?r 12 84 

CIV receiver sets 

Sanne Electronics Pvt Ltd 

New Delhi 
{Himachal Pradesh) 

16 7 84 

Colour and black-and-white 
TV sots 

Dinesh Jam 

Cacher 
(Assam) 

27.12,04 

Colour TV sets 


LIST OF UNITS APPROVED IN THE 
ORGANISED SECTOR FOR THE 
MANUFACTURE OF COMPUTERS 

Name o/ the Unit Item Capacity 

1 2 .1 

Ambaial Sarabhai Enterprises. Ltd Minicomputer/microprocessor Rs 60 million /annum 
Vadodara based systems 

Andhra Pradesh Electronics 1 Shared display systems 20 system s/annum 

Dev Corpn Ltd 2 Data acquisition systems 20 systema/annum 

Hyderabad 

Anika Computers Pvt Ltd Intolligont/interactive graphic 100 ayetems/annum 

New Delhi terminals 

Aptex Computers Pvt Ltd 1 Personal computers 5000 system:.‘'annum 

Bombay 2 Data acquisition systems 5(X>0 ayfilemfc/annum 

ASEA Ltd Minicomputer/microprocessor H« 20 million/annum 

Bombay based systems 

Ashok Kumar Verma Minicompiilor/rnicroprucosaor 100 million'annum 

Delhi based systems 

Autu Control Pvt Ltd Minicomputer/inicropror <*riso» Ms 60 million, annum 

New Delhi based systems 

Avtar Singh Sethi Minicomputer/microprocessor Ms 60 million/annum 

New Delhi based systems 

B Biswas Minicomputor/microprcK. ess rr Ms 100 million /ai mum 

New Delhi based systems 

Basu Joshi Vetteth Minicomputer# microprocessor Ms 60 million/annum 

Madras based systems 

Bharat Heavy Electrical Ltd Minicomputer/microprocessor Rs 350 million/annum 

Bombay based systems 

Bihar State Electronics Dev Mimcomputer/microproceasor Ms 65 miHion/annum 

Corpn Ltd hased systems 

Patna 

Bush India Ltd Minicomputer/microprocessor Rs too mtHiotvannum 

Bombay based systems 

B K. Aggarwal Mimcomputer/microproceaaor Rs 200 million/annum 

Houston based systems 

Blue Star I !d Minicomputer/microprocessor Ra 300 million/annum 

Bombay based systems ' 

CHK Data Systems Pvt Ltd Microprocesaor based mea- Ra 20 million/annum 

Madras sure, control systems 

Chowguto 1 Co, Pvt Ltd Minicomputer/microprocessor Rs 200 million/annum 

Goa based systems 

Computron =cs (Indie) Ltd Minicomputer/microprocessor Rs 20 million/annum 

New Delhi based systems 

Continental Device India Ltd Minicomputer/microprocessor Rs 200 million/annum 
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Nfmw of thv Unit 

Item 

Capacity 

1 

2 

3 

Now Delhi 

based systems 


i MID LIU 

Bhubaneswar 

Minn-omputer-'miCTOprocesaor 
based systems, passbook 
printers proof encoder* 

Hs 60 million'annum 

Crompton Greaves 

Bombay 

Programmable controllers 

Rs 40 million,'annum 

0 b Narnia 

New Delhi 

Minicomputer/microprocessor Rs 100 milhon/annum 
based systems 

f)CM 1 /did Prudui Is 

Now Delhi 

1 Data loggers 

2 Minicomputer'micropro¬ 
cessor based systems 

3 Oats entry systems 

4 CRT data/graphic display 
terminals 

100 nos/annum 

Rs 115 million/annum 

400 nos/annum 

4000 nos/annum 

Dobikay bysipms Lid 

Now Delhi 

Word processors 

20.000 nos/annum 

Diltakavi Ashuku 

Now Dali it 

Mmicomputor/microprocetsor 
based systems 

Rs 100 milhon/annum 

Lai urns Controls (India) Pvt Ltd 

New Delhi 

Process control/microproce- Rs 150 million/annum 
ssor based process instruments 

Electronic Hosoarch l-*vt Ltd 
bangalore 

Minicomputer* microprocessor 
based systems 

Rs 200 million/annum 

Electronic Systems Punjab Ltd 
Chandigarh 

1 Mimcomputer/micropro- 
cessot based systems 

2 Data aquiaition systems 

3 Colour graphic terminals 

Hs 150 million/annum 

20 systems.'annum 

500 systems'annum 

Electronic* Corporation ol 

India l td 

1 Hyderabad 

1 Analogue computer systems 

2 Digital computer systems 

3 Mlrucomputer/micropro* 
cessor based systems 

4 Colour graphic/image pro¬ 
cess display terminals 

5 Data acquisition systems 

; 35 

50 

250 

100 

Rs 30 million 'annum 

Flectromca Corpn ol 

1 arnilnadu Ltd 

Madras 

Minicomputers 

50 systems annum 

Emesh Micro Computer 
International Ltd 

Chandigarh 

Microcomputing devices 

10,000 nos. annum 

General Electronics 

Minicomputer, microprocessor 

based systems 

Rs 20 million-annum 

Golden Computers Pvt Ltd 

Bombay 

Microprocessor based systems 50 systems/annum 

Goodwill Electronics & Engg Co 
Pvt Ltd 

New Delhi 

Minicomputer/microprocessor 

based systems 

Rs 60 miliio.i/ annum 

Gujaiat Communication k 
Electronics Ltd 

Vadodara 

Minicomputer ■ microprocessoi 
based systems 

Hs 30 million'annum 

Hindustan Brown Boverl Ltd 
Vadodara 

Mmicomputor/microprocessor 
based systems 

Rs 100 million, annum 

Hindustan Computers Ltd 

Naw Delhi 

1 Minicomputer / micropro 
cessor based systems 

2 Accounting invoicing 
machines 

Rs 230 million anm irn 

620 

Hmditron Computer Systems & 
Consultant (P) Ltd 

Bombay 

Digital computer systems 

100 syslems,annum 

Incomnet India Ud 

Mohali 

Mlmcomputer.'microprocessoi 
based systems 

Rs 6C million,annum 

Ind Promotion k Investment 
Corpn of Onsaa Ltd 
Bhubaneshwar 

Minicomputer,' min oprocessor 

based systems 

Rs 20 million/annum 

Indian Duplicators Co Ltd 
Calcutta 

Word processing systems 

3000 systems/annum 

Indo-Swing Ltd 

Hyderabad 

Minicomputer; microprocessor 

based systems 

Rs 100 million;annum 

Infoterh Ltd 

Madras 

Mmlcomputer/rrwcroprocesaor 

based systems 

Rs 60 million/annum 


Name of the Unit 

item 

Capacity 

1 

~2 

3 

instrumentation Ltd 

Kota 

1 Data acquisition systems 

2 Microprocessor based 
systems 

Rs 60 million/annum 

Rs 30 million/annum 

International Computers India 

Mfg Ltd 

Pune 

1 2904 computer systems 

2 Minicomputer/micropro¬ 
cessor based systems 

100 systems/snnum 

Rs 240 million/annum 

J&K State Indl Dev Corpn Ltd 
Srinagar 

Mimcomputer/microprciCHSSor 
based systems 

Rs 100 million/annum 

Jagdish Rai Kappal 

New Delhi 

Microprocessor line ol pro¬ 
cess control instruments 

Rs 150 million/annum 

Jai Ram Chanel Moorjam 

Bombay 

Time sharing terminals 

5000 systems/annum 

Kamcit Electronics & Engg 1 td 
Vadodara 

Microprocessor based 
systems 

Rs 30 million/annum 

Karnataka Stale Electronics Dev 
Corpn Ltd 

Bangalore 

Minicompulor/rmcroprocessor 
based systems 

Rs 100 million'annum 

Karlar Singh Thakral 

Bombay 

Minicomputer/microprocessor 
based systems 

Rs 30 million/annum 

Kirloskar Electric Co Ltd 
Bangalore 

1 Winchester disc drives 

2 Micro/mmicornputers 

15.000 nos/annum 

Rs 100 million/annum 

Kerala State Electronics Dev 
Corpn Ltd 

Trivandrum 

Minicomputer/microprocessor 
based systems 

R? 400 million/annum 

Kothan Electronics & 

Industries Ltd 

Madras 

Mimcomputer/microprocpssor 
based systems 

Rs 300 million 

1 airandu Mahapnlra 

USA 

Minicomputer/microprocessor 
based systems 

Rs 200 milliun-annum 

M H Narayanan 

Trivandrum 

1 Daisy wheel printers 

2 Microprocessor based 
terminal converters 

Hs 50 million/annum 

Rs 50 million/annum 

Machinery Mfs Corpn Ltd 
Bangalore 

Minicomputer/microprocessor 
based systems 

250 systems/arinum 

Macmillan India Ltd 

Bangalore 

Minicomputer/microprocessor 
based systems 

Hs 100 million/annurn 

Manchar Lai Tondon 

Bombay 

Mimcomputer/inicroprocessor 
based systems 

Rs 100 million/annum 

Mellron Instrumentation Ltd 
Bombay 

1 Minicomputer/micropro- 
ceasor based systems 

2 Minicomputer, graphic/ 
scientific 

3 Data acquisition systems 

Rs 20 million/annum 

15 systems/annum 

15 systems/annum 

Methodex Systems Pvt Ltd 

Now Delhi 

Minicomputer/microprocessor 
based systems 

Rs 30 million/annum 

Milan Lloctronics (P) Ltd 

Noida 

Minicomputer/microprocessor 
based systems 

Rs 95 million/annum 

Minicomp Pvt Ltd 

Bombay 

Minicomputer/microprocessor 
based systems 

Rs 20 million/annum 

Modi Xerox Ltd 

Rampur 

Minicomputer/microprocessor 
based systems 

Rs 300 million/annum 

MP State Industrial EDC ctd 
Bhopal 

Minlcom putor/micr oprocessor 
based systems 

Rs 140 million/annum 

Multitech International Ltd 

New Delhi 

Minicomputer/microprocessor 
bated systems 

Rs 200 million/annum 

Murphy India Ltd 

Thane 

Minicomputer/microprocessor 

based systems 

Rs 20 million/annum 

Negoltce Ltd 

New Delhi 

Minicomputer/microprocessor 
based systems 

Rs 65 million/annum 

OMC Computers Ltd 

Paitancheru 

Minicomputer/microprocessor 

based systems 

Rs 60 million/annum 

PL Raghu Ram 

Secunderabad 

Mm (computer/microprocessor 
based systems 

Rs 60 million/annum 

Pramod Kumar Agarwat 

Bombay 

Minicomputer/microprocessor 

based systems 

i 

1 

c 
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ELECTRONICS FOR YOU 




Name ot thv Unit 
1 


Nam >t at tne unit 

l 


Capacity 

J 


r'eir.o Electronics & tloctricals Ltd 
1 .dlcutta 

Prdbhat K Andlagh 
New Delhi 

Piakash Ambagaonkar 
USA 

Prime Home Computers Pvt Ltd 
Now Delhi 

Punjab btate Electronics Dev & 

Production Ltd 

Chandigarh 

HOC Plastics Pvt Ltd 
Bombay 

Rakosh Gandhi 
Now Dolt*. 

Rishi Electronics Ltd 
New Delhi 

Sanag Micromotion Pvt Ltd 


Sandoep Engineers l : M Ltd 
Now Delhi 

Sandur Electronic Controls & 

Auto Pvt Ltd 

Bangalore 

Semiconductors Ltd 
Bombay 

Shourio Copier Pvt l Id 
New Delhi 


Minicomputer'microprocessor Rs 20 million, annum 
based systems 

Minicomputer/microprocessor Hs 60 million/annum 
based systems 

Controllers for microcom¬ 
puters 

Mimcomputer/micioprocessoi FIs 50 million/annun. 
based systoim, 

Minicomputer/miuoprocessor Rs POO million/annum 
based systems 


Minicomputer/microprocussor Rs .'00 rnilliomaniium 
based systems 


based systems 

Mimcomputer/mici 
baaed systems 

Minicomputer, mici 
based systems 

Mimcomputer/mici 
based systems 

Data acquisition rr 
systems 

Computers 

Word procossois 


2000 systems, annum 
5000 systems,'annum 


Western Iiui.'i (lui tors Ltd 
Pune 


based systems 

Data retrieval terminals 2500 oosrannum 


Wipru Intoimatioh linhnology Minicomputer microprocessor Rs 400 million annum 

Ltd based systems 

Bangalore 

.Sport,#’ I tom questions unsmued by t (it numstvi ot statu tot 5c toncv and technology, Mi 
Shiviai V Patii n> thv Lok Sabha 

ITEM-WISE PRODUCTION OF ELECTRONIC 
WATCHES FOR THE YEAR 1985 


LI, 'DOf 1 rYi,||i, ■■■■ 

Name ot thv Manulactumr 

Item dot ails 

Quantity 

MJ> rlJU IIIIIIIUI1, annul t 1 

Rs 20 million annum 

tlectfornch Corporation of 
Tiimilnttdu t id 

Madras 

Digital electronic wall ties 

60% 

Rs 50 million,annum 

Hindustan Mat limit tools 
Bangalore 

OuarU watches 

IbJ.OOO 

Rs 100 million/annum 

Hyderabad Allwyn Ltd 
Hyderabad 

Uuartj analogue watches 

<M 022 

50 systems/annum 

Keitron Crystals ltd 
Cunnanore 

Digital etectiunu, watr hos 

36% 

• 

RIICO (Watch Assembly) 
A|mor 

Digital electronic watches 

3708 


Soun.o t rum questions answuiwJ by mmistoi ol state toi Science and 7r*( hnology Mr 
Shtvrai V Patil, in tho Luh Sabha 


Siemens India Ltd 
Bombay 

oigma Engineers 
Pune 

Sou mag Electronics Ltd 
Madras 

Sutesh SrivBbtava 
New Delhi 

T S Grewal 
New Delhi 

Tata Burroughs Ltd 
Bombay 

The General Electric Co 
ui India l td 
Calcutta 

The National Radio & Electronics 

Co Ltd 

Bombay 


UP Electronics Corpn 
Lucknow 


Data ocqi.-sition logging 50 systprns/annum 

control systems 

Minicomputer/microprocessor 5 systems/annum 
based systems 

Microprocessor based 200 systems/annum 

information display systems 

Microprocessor based control Rs 100 rmllion/annum 
instrumentation 

Minicomputer,'microprocessor Rs 100 miliion/annuni 
baaed systems 

Minicomputer microprocessor 
based systems 

Minicomputer/microprocessor Rs 20 million/annurn 
based systems 


1 Data acquisition control 17 systems/annum 

systems 

2. Mlmcomputer/micropro- Rs 60 mrll-on/annum 

cessor based systems 

1 Keys to disc entry systems 75 

2 Intelligent terminals 15G 

3 Operator interface stations 1000 

Minicomputer/microprocessor Rs 20 million/annum 
baaed systems 

1 Data loggers for remote 15 systems/annum 

telemetry 

2 Keys to disc data entry 150 systems/annum 

systems 

3 Mmicomputer/mtcropro- 60 millton/annum 

cessor based systems 

Mlmcomputer/micropro- Rs 60 million/annum 
cessor baaed systems 

Mlmcomputer/micropro- Rs ?00 million/annum 

cessor based .systems 

Computer based electronics 50 systems/snnum 

industrial monitoring and 
control systems 

Mintoomputtn/microprocessor Rs 20 million/annum 


Jnitron Ltd 
Faridabad 

LJptron Digital Systems 
Lucknow 


Doha Microprocess Controls Ltd 
New Delhi 

-'-shy Harihara 
UK 

Wotoal Business Machines Ltd 

Vicuna 


Rs 20 million/annum 

15 systems/annum 
150 systems/annum 
60 million/annum 

Rs 60 million/annum 

Ra ?00 million/annum 
50 systema/annum 


Thermal-Ribbon 1 

RTD’s 



^ligation, 

I Aerospace, medical, process surface sensing 

jHpWmle Tight conformance to sensed surfaces. 

Response. 0 15 seconds possible 
Rugged. Encapsulated element, laminated construction, 
lead connections “ 

SPECS- Platinum, nickel, copper, nickel-iron elements Kapton, 
Silicone rubber insulation, to 220* C (428* F) 

USER NOTES Replace immersed or clamp on sensors, reduce 
weight, simplify installation, imp rove thermal response 

Wh<*fi quitlin unit prrfnimum i on a• impritlunl at prM r • nil 

MINCO PRODUCTS INC 

7300 (.orrm»rce Lent 'khnneepoOu, Minnesota S6432 USA 
telephone 1812)57) 3UHTWX 910 576 2048/FAX 1612)571 0927 

Repre s ented by: Goodwill Cryogwntcs t’nt, 213, Ntrman Vyapar Kendra. 
Sector 17 Vasht, New Bombay 400703 


Webel Computers Ltd 
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Are you 
Subscribing 
To Facts For You? 


Subscription 

Order 


Facts 

A MONTHLY ON ECONOMIC AFFAIRS FOR YOU 

if not, we are sure you would like to do 
so, now that you have seen this maga* 
line. In a year, you will aet eleven normal 
monthly issues of FFY, priced Rs 5 each. 


To subscribe, just fill up 
the form and send it 
with the payment 


SUBSCRIPTION 

-U_ 

ORDER FORM 


l understand the subscription charges are. 

Period Without Annual With Annual 

One year Rs 55 Rs 90 (plus Rs 5‘) 

Two years Rs 100 Rs 170 (plus Rs 10*) 

Three years Rs 140 Rs 245 (plus Rs 15*) 

Five years Rs 220 Rs 395 (plus Rs 25*) 

('For despatch of Annual Number copies by registered post) 
la.n/Wearesendingasumof Rs., . ... 

in cash/by demand draft/money order/crossed cheque/ 
Indian postal order **in favour of EFY Enterprises Pvt Ltd. 
' ‘Please add Rs 5 on an outside Delhi cheque 
I am marking ( ^) one of the following classifications which 
suits our subscription the best. 

□ Manufacturer □ Wholesaler □ Retailer 

□ Exporter □ Importer □ Individual 

□ Educational or Research Institution 

□Any other (pleasespecify). . 

Please do complete this form. We need oil this information to keep a record ol your Interests and requirements. 


Starting from next issue, send me ELECTRONICS I OR you 
copies for: 

OOneyear □ Two years OThieeyears DFiveyears 

□ And Annual Number copies, at pre-publication price of Rs 35 

□ No Annual Number copies please 

Name-- - 

Address- - -—-- -- 


___ (INDIA) 



The twelfth issue you get will be a 
bumper one, priced Rs 15. 


Subscription Incharge, 

FACTS FOR YOU 

605, Siddhartha, 96 Nehru Place 

New Delhi-110019 


Starting from this month please send FACTS FOR YOU copies for 

□ One year □ Two years □ Three years 

Name-- 

Address_ 

...(INDIA) 

I understand the subscription charges are: 

One year Rs 45/- Two years: Rs 80/- Three years: Rs 115/- 

I am/we are sending a sum of Rs___ 

in cash/by demand draft/money order/crossed cheque' 

in favour of ‘EFY Enterprises Pvt Lid’ 

‘Please add Rs 5.00 on an outside Delhi cheque. 



electronics 


FOR YOU 


: I 1 ( I :. , ' 1 I i j " I ' ,1 i) : ■ H 1 l'_l i,' . ' 
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MAKERS OF QUAUTY PRODUCTS 

Manufacture - Voltage Stabilisers (0 5 KVA to 
100 KVA| Slngte/Three Phase, Battery 
Chargers, Emergency Lights, Inverters and 
High-Voltage Testers 

For TV Manufacturers'- Mains Transformers, 
Line Drivers, Recording and Matching Trans¬ 
formers as per customer specification 
For Panel Board Fabricators,- Control/Machine 
Transformers as per customer specification 
For Computer Establishments • Servo/lsolation 
Transformers precisely tailored as per principals 
specification 

BAD—Instrumentation - Specially designed to 
befit every power supply requirement 
Trading Agencies - We have spare capacity to 
manulacture one or all theabove products in any 
brand name as per specification on Large Quan¬ 
tity orders 

Parma a Parma (I) Corp. 

Post Bo* 1661. G P O , DELHI-110006 
Worts.' C-60 Sector-VIII, NOIDA (UP) 

Phones. H.O 291SB13, Factory 3892 

Proposals are Invited from reputed parties tor 
appointment of city-wise dealers/resldenl 
representatives. 


/ MODI’S \ 

FOAMING 

LIQUID A FLUXES 

WSF for computers & calculators 
RMA for consumer electronics. 

L.N. MODI & SONS. 

C-38, Pamposh Enclave 
New Delhi-110 048 
TEL 643 5566, TLX 31-66145 OM IN 

I LEADING COMPANIES USING REGULARLY I 


Light 


1 
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Mr*R|Vf*CtgMe 

BHARAT FHOTON ELECTRONICS 

15 East Guru Angad Nagar 

Patoaraam Road. Delhi i iuo92 


JULY 1986 



Most wanted critical device by O.E.M. 

Eaftantinl protection for 

• DC Molpi Field 

• Solenoidi in Machine TooK 

• Hign speed lifts And many more hpolicntions 

Featuring . 

• Instant ON/OfT (Better than ? milliseconds) 

• No external piWt*r supply 

• High immunity to external dislurbonces 

• 6 He: 1 * blackout tnu 



Mvti»t»i ti-f»*il w i ritio wivv oil by 

Systems Hardware 
and Components 




fc-6 UDYGGtiADAN NO J MlOU 
ANDMFRI.ti BOMBAY 400 09't 
TFL trt?..>1 tl b%> tf.Pfc CABl f 


VBRATIONS 


J 





BLACK & WHITE 
TELEVISION 
CHASSIS 


V 


For 

★ TV Manufacturers 

★ Hobbyists 

★ Technicians 
ATRON-For Proven 
Performance 


Pieaae Contact 

Atron Electronic 
Industrie* 

62-A. M G Road. 
Secunderabad-500 003 


Servo Control 
A.C. Synchronous Motor 


★ Rotates in either 
direction 

★ Steit stopond 
Reversal proctic.«'ly 
Instantaneous 

★ Speed on bO H7. 
mains, is 60 RPM 

it Best suitable tor 
Ser VO St -tbiltZtj s. 
Remote* control of 
switches, Rheostats 
end Auto- variable 
tr onsformers 



Solirl M-tLf IP bnsntl **li«t troivi \ u> ■!r ol l imi t m 
v ll#Mie stftbihser j in iin< r.i.r t . ,i 

<"> fy*',, .>lso wu.nl.yt.it* 


UNIQUE SYSTEMS & CONTROLS PVT.LTD. 

A 92 1, NAHAINA INDUS I RIAL ARFA PHASF 1 
NEW DELHI 11002H PHONI L3rt;i0f 



for wide 
applications 
light, medium, 
heavy duty 
toroidal 
armature, 
stator and 
wave 

winding rru 


B.M.P. Er EQUIPMENT CO. 

HB NO 4U04 BOMBAY 400 00; 
THJPHONf J86994 5121^53 



ToWa PANEL METERS= 

CLEAR 

ACRYLIC FRONT. 
MOVING COIL 
MOVING IRON 
INSTRUMENTS 


PH: lj 

aMMUMCTUMMd i TO wA ENGINEERING WORKS 7123560 

^M-4 Vishal Market Permanand Colony (West) Delhi-l 10009J 


San. It i/A TO BOM* .10 MV TO »OOV 
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(STEAIl) 



WIREWOUND RESISTORS x , [1 . 
RHEOSTATS 
POTENTIOMETERS 

/ MANUFACTURED BY v"' ' 

STEAD ELECTRONIC INDUSTRIES 

17. UA JAWAHAR NAGAR DELHI-110007 
PHONES: 237810, 2818727, 2919325 GRAM: RHEOSTATS 
Telex: 31 65968 STED IN 



mekasonic 


NEW 


High Power 
LOUDSPEAKERS 
GP-15B —200 watt 
GP-12M—120 watt 


DIRECT ETCHING 
High Quality 

TRANSFERS & TAPES FOR PCS 



Contact 

TRADEWAY 

4 College St 
Calcutta-700012 


I 


MANUIAC IUWM AND DISTRIBUTORS OF 

P0LYPR0PLYN NYLON. BAKELITE BOBBIN 
RELAY BOBBIN LAMINATION 
_ LEATHEROID PAPER. SIDE BRACKET^, 



ARBOUR PRESSES 

ROUND OR SQUAW RAM 


fDIA rje M NU’r » NSC*'>0*i 09 

*rMOVAi j* ru.*r* * • •* ARiltU' 
‘S«rN v • a " A »..«r s-JN 


• SK« A 9 • «A^J « rF«vi,fPl 
e#.r*i t oro .<,Ann V iv*p 
\.\ /»*.' •«. p AP8\PJ« 

P *•» .•>. T- a w M|p(4 
.90. JIT k. ».lO*AMnOA'4 

e* c i» *Ve 97 


MfcCHELEC ENGINEERS 

:• NA01NOA9 MSI It" *ij 
'M lftMA .Tint' * f *N« *••*♦* *• S - 1 

n. 21063ft 



for Auditorium, 
Musical Amplifiers and 
Public Address system 


/%*' 


MEKASONIC INDIA 
■ Ti l PRIVATE LTD. 

227A, Rash Behari Avenue, 
Calcutta-700019.Phone:42 2697 


IF QUALITY IS YOUR PRIME 
CONCERN WE ACCEPT YOU 
AS OUR CUSTOMER. 


r 

IB 1 HVJ 


s? 

MAK CORPORATION 


IhV.l (01 Di NARAYAN PfTH PtJNt [W H'ilM -M-lHMl 


FOR YOUR 
REQUIREMENTS OF 


CCDE 


MINI, MIDGET S 
POWER RELAYS 



2 Amps to 30 Amps 

Contact: 

COMPONENTS & DEVICES 
4/25, Vam Housing Society 
Bowenpally P.O. 

Hyderabad 500 011 
Ph: 823694 


AUTOMATIC VOLTAGE STABILISERS 

FBI lot. pi.well.. of yowl IV WfMfMi, *w 

ti.ii.r MfBt.f C.ol*r. Dw Ft..l.f. Ph.l.Fl.l 

HINDUSTAN ELECTRONICS 
Mn« Mart.!. a>yy B.MA ft«4. Km I4M ItMli 
PMaar. 571*540.8773047 


D All Proudly presents for the First Timo in India - a unique 
K lul I _ automatic smargsncy 40 W/20 W single or doublo 
■ ■ ■ W# Tubelights with Fan or Beam Light that also work on 
normal 230 V Ac power supply. It's Two-in-One. It's uninterrupted Light & Fan 


Jk 

\fr 



Manufactured by. 

BRIGHT 
IMETALS 
W b CABLES 

7/8, Shamssth Street 
Bombay-400 002 
Phona; 358418 
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PRINTED CIRCUIT BOARDS A KITS 


d. ■ _ 




PCS KITS 

1 BEL 700 Radio R*c*iv*r 

ns 

4 

n* 

150 

2 Mod turn-Wave Receiver 

5 

175 

3 3 Band Radio Racaivar L Boards 

4 

145 

4 3 Band Radio (using TBA 810 1C) 

4 

150 

5 Collleu Radio R*v*iv*r 

g 

200 

8 FM Racaivar 

9 


7 Bel TV Mark 1. II, III « IV 

65 

1200 

6 Talactron TV (B 4W) 

60 

1100 

9 Philips Colour TV 

too 

_ 

10 Texla (BAW) TV 

50 

850 

11 BEL 700 1C Tap# Recorder 

9 

400 

1? TBA 810/CA 810 1C Tape Recorder 

6 

375 

13 LM 1818 Stereo Tape Deck 

25 

600 

14 Transistorised Playback & Recording 

15 

500 

Stareo 



15 Stareo Casaatta Player (7 * 7 waits) 

15 

200 

16 Stereo Casaatta Player (20 * 20 watts) 

30 

350 

17 Stereo Cassette Player (30 * 30 watts) 

35 

550 

18 Stereo Cassette Player (50 • 50 watts) 

40 

750 

19 Stareo Cassette Deck (EFY Jan 1985) 

25 

800 

20 Stereo Caseetl* Copier 

30 

800 

21 TBA 810 1C Audio Amplifier 

3 

55 

22 ^A 810 1C Audio Amplifier 

5 

60 

23 1 ♦ 7 watts Stereo Amp (TBA 810) 

6 

110 

24 TDA 1010 10 watts Audio Amp 

4 

75 

25 10 • 10 watts Stereo Amp (TDA 1010) 

8 

150 

26 20 W Power Amp Mono (TDA 2020) 

8 

75 

27 20 • 20 W Stereo Power Amp (IDA 2020) 

10 

150 

28 20 • 20 W with l M 741 Pre-Amp Stereo 

20 

?50 

29 20 ♦ 20 watts with Universal Pra Amp 

25 

300 

30 7 ♦ 7 watts wifh LM 741 Pr*-Artip 

16 

225 

31 Philips 15/25 watts Power Amp 

7 

160 

32 Philips 40 watts Power Amp 

5 

175 

33 Philips 40 • 40 watts Power Amp (Stereo i 

10 

350 

34 Philip# 40 • 40W Stereo with Uni Pre-Arnp 

25 

525 

35 30 • 30 watts Stereo Amp (1C STK 439) 

20 

400 

36 Edwin 40 watts Powsr Amp (Mono) 

10 

200 

37 Edw>n 40 ♦ 40 watts Sterao Power Amp 

20 

400 

36 Edwin 40 * 40 watts Stereo with Uni 

32 

550 

Pre-Amp 



39 SO • SO W or 100 W Mono LM 391 

15 

400 

40. 50 * 50 watts 1r Stereo Power Amp 

20 

450 

41 50 • 50 W Tr Stereo with Urn Pm Amp 

35 

600 

42 100 • 100 watts Power Amp Stereo 

20 

850 

43 100 i 100 W Stereo with Uni Pre-Amp 

35 

650 

44 100 watts Guitar Amplifier 

20 

— 

45 Car PDM Amplifier (io watts) 

10 


46 4 watts Car Radio Ampiiiier 

8 


47 Hi fi Stareo Head Phone Amplifier 

6 

- 

46 15 watts Bridge Amplifier for Cars 

15 

— 

49 TBA 810 with Bass. Treble 6 Volume 

7 

75 

50 Philips Universal Pre-Amp L 8 R 

1? 

200 

51 Hi-fi Stereo Pre-Amp 

20 

300 

52 Active Ton# Control 4 Pre-Amp Slarno 

5 

100 

53 LM 387 Universal Pre-Amp Stereo 

12 

150 

54 L*4 741 Tone Control Bass, Treble 

7 

150 

“reaence 



55 General Purpose Pre-Amplifier LM 382 

5 

100 

56 Mixer Pre-Amplifier 

10 


57 Four Input Mixer 

10 


56 Grafic Equaliser 5 Band Mono l M 741 

15 

225 

59 Grafic Equaliser 5 Bend Stereo LM 741 

25 

450 

60 Grafic Equaliser 10 Band Mono 1C 4136 

15 

325 

61 Grafic Equaliser 10 Band Stereo 1C 4136 

25 

650 

6? Norse 4 Rumble Niter Stereo LM 74« 

10 

100 

83 Stereo Rumble Filler 

fl 

50 

64 Stereo Balance Indicator 

6 

50 

66 Mono to Stereo Converter 

7 

100 

86 3 Channel Tone Control 

6 


67 Telephone Amplifier 

10 

175 

66 Dynamic Pre-Amplifier l M 367 

8 

100 

89 Stereo Head Pre-Amp LM 741/LM 387/ 

5 

100 

LM362 



70 Hi-gein Head Pre-Amp UA 749 or 739 

A 

150 

71 Two Translator Head Pra-Amp Sterao 

6 

70 

72 Starao Head Pre-Amp LA 3131 

5 

60 

73 Audio Level Indicator 9 LED 

5 

80 

74 Audio Level Indicator 4 LED 

3 

40 

75 Audio Level Indicator LB 1406 10 LED 

5 

75 

76 Audio Laval Meter Stereo LB 1405 

10 

150 

77 Digital Clock MKI FND 500 

10 

325 

76 Digital Clock MKII LED 

30 

400 

79 Digital Clock MKIIi (5cm DISPLAY) 

20 

400 

90 Small Display (using Hat LEDs) 

5 

40 

81 12cm Clock Display Single Digit 

20 

75 

82 16cm Clock Display Single Digit 

30 

125 

83 5cm Dock Display for Clocks 3'A Digits 

20 

150 

84 Musical Alarm for Clock 

6 

65 

85 Analog Dock 

20 


86 Universal Timer (1 tec to M hri) 

20 

600 

8/ TV Booster 

6 

150 

86 4 Stage TV Booster 

8 

175 

89 UHF TV Pre-Amp 

S 



90 BEL Colour TV with full detai's 200 3500 


NOT!: Mo* includes wpp ly *f circuit diagram and 
components layout. For ■Rfu ir y sond stamped envelop* 
>nd for VFF delivery 4#% advene* ttrleOv By MO/DD 
nummiim ardor executed by VP! As. «•/■ 

telectron industries 

No 22 , Dayalu Ntgai. IMrd Straat, 

N* Power Houaa and 
end of Sivan Koti South Straat, 
aodambahfcam. Madraa-600024 Ph 421806 
' «niar Sara* at 

ABIRAMI ELECTRONICS 

F Alhtpattan Straat. 

'Aount Road. Madraa (00002 



VENSON RECHARGEABLE 

PORTABLE EMERGENCY 
LIGHTING SYSTEMS 


m I Manufactured by: 


Vonoon Evert lie 


■ 4 "I / 

«■ '»aa 

Vk tmy 


VINSON ENQINBSRINQ CO., 

2/2, 5th Block Rajajinagar, 
Bangalore-10. Ph : 355178 351989 



Van eon Cub 


VanionDehn 



CAPACITORS 
[KNOWN 

FROM ( 15 ) years 

LAST % r 

FOR ITS 

EXCELLENT QUALITY 
b REASONABLE PRICE 


G3 1 


lOui Reputed Clients Dining 15 years| 
[ MURPHY-PHILIPS INMFLCO CROWN 

MANUf ACU:R£D BY 

SLINREX ELECTRONICS 

16/2. G I 0 C ISIATt _ 

KALOL (N G ) 382 72b HR 



WANTED 
DEALERS/DISTRIBUTORS 

proposals arf invi I tu FOR 1 ml 
APPOINT WENT Of CITY WISE DtALERS 
DISTRIBUTORS FINANCIAL SOUND 
PARTIES MAY APPl 3 WITH COMPLETE 
DETAILS REGARDING THEIR 
ORGANISATION. SALES TURNOVER. 
MANUFACTURERS REPRESENTED ETC 

INDOTECH DEVICES PVT. LTD. 

A-T5 SECTOR 5. PB NO 19 
NOIDA-201301 
DlSTT GHA2IABAD (U P 
PH: 805-3815. 805-4462 (DELHI EXCH) 


PLASTIC-O-METAL ENTERPRISE 

2/32 Vivek Nagar. Calcutta 700075. 

Tele 722429, Gram. PLASTRONIC. Cal-32| 


1 PRINTED CIRCUIT BOARDS A KITS 

Pr. Revised Prtca ol P.C. 

PCS 

KIT 

No. laarda (> C Ola* 6 C. 17out) and Kit lor 

As 

As 

105 Pocket Radio MW 4 Modals (each ( 

7 

75 

106 Equipment Closedown Watcher 

17 

430 

107 Analogue Clock 12-12 LED 

33 

425 

106 Digital Clock Duplay SI FT LED 

10 

110 

109 75 LEO Digital Clock-Alarm 

35 

430 

110 TV/Video Pattern Generator 

49 

590 

111 Inverter 100 W (Fritq Control) 

17 

990 

112 Single Pheee Preventer 

12 

230 

113 Power Supply 6 Settery Charge) 

14 

280 

114 Digital Combination Car loch 

12 

220 

115 Car Light Controller 

17 

130 

118 Metal Pipe 6 Wiring Localor 

11 

165 

117 Electronic Car Ignition 

28 

590 

1T6 4 to 15V Battery Eliminator 

9 

no 

1 19 Car Voltage Regulator Electronic 

12 

275 

120 Digital Capacilanca Malar Deaign-I 

30 

710 

121 Power Supply 20V-1 5A or 40V-3A 

17 

350 

122 Booatar Amplifier for Car Radio 

12 

165 

123 50-50W St Amplifier with PSU 

39 

900 

124 8-CMOS Universal Timer, t aec-99hri 

33 

780 

125 Snooze Timer 5-45 Mina ln9>Smdeiey 

22 

210 

126 Egg Timer with 2'.,. 3 1 '., 5 min Alarm 

11 

120 

127 Light Dimmer with or w/out Light Elf 

11 

90 

126 Fluorescent Light Dimmer 

11 

110 

129 School Boya Short-Wave R Receiver 

10 

75 

130 St Ceaiette Player {w/out deck) 

33 

330 

131 Four Audio Inpuf Miaer-LM301A 

17 

250 

132 LED Car Engine Tamp Indicator 

10 

100 

133 Car Raverse Alarm Muatcal 

10 

100 

134 Water Laval Controller 

15 

220 

135 1 5W Ganl Purpose S-TR Amplifier 

10 

60 

136 PEST PESTER Moaqutlo Repeller 

6 

40 

137 Sound Enhancer lor Quttar/Organ 

22 

410 

136 Wide image 5W-5W Sterao Amplifier 

22 

250 

139 Amplifier Overload Detector. LED 

10 

70 

140 Digital Capacitance Meter-tl 

33 

900 

141 1.5-15V Regulated Powet Supply 

14 

150 

142 Sound lo FI,eh Creator 

11 

130 

Pmtafb S% ♦ Ns 9. Advene* 10* lor VM orders. Kile 

IneJuid PC* A «N comjxmefiN unassembled. Cabinet at 


•lira SMI. Our 460 Ora. Uat-ana Rupee 

TELTRON ELECTRONICS 

No. 8, TRUSTPURAM, Third Croea 

_ Kodambakkam. Madras 600024 

(Mfra: PCBa, Kilt, email 'ranalormara a Coll*). 
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lEctronics 

JSjhe PRACTICAL, 
way to master 

_electronics In 

".T.f.frt,igesy your own home 


OME STUDY COURSES 
Special service for HOBBYIST" 

SEND M O FOR Rs 5/- FOR PROSPECTUS 

ELECTRONICS CENTRE 

21 SHASTRI NAGAR 


WSJL D E R 


BM W, ^ ES 

\ip m sticks 

M in All GRADE* 

(■■■k ' jJ»»Marujlac lured byaan 

AGGAKWAL ALLIED CORPN- 

P.O.KARAWAL NAGAR 

DUH1-110M4 PHONf 212168 

l' I H'filJ 1ljH*» • 

KINSON INDUSTRIES 

W, 8HAGIRATH PALACt, CHANDNI CMUWK.DUHI6 


Change your career to electronics, Radio, 
Transistor, Television, Tape recorder, 
through Home Study Course. Free pros¬ 
pectus available. Write to 
Principal 

American Electronics Institute, 

(Home Study Course) 

10, First Avenue. Sestri Negar, 

Adyar. MADRAS-600020 


INVEST TEN, EARN 3000 MONTHLV 

Dynamic people promote latest utility 
products. Fire protectors; Burglar/ 
robbery alarms; Cheap calculators. 
Token indicators tor doctors, banks etc, 
Rechargeable lights; Car reverse horn 
Musical bells. Electronic game and 
MANY OTHERS Guidance provided. 

Send Rs 10 stamps or contact, 

RAJIV, K-62, Lajpat Nagar II (Behind 
Pun)ab National Bank), New Delhi, 
(after 2 p.m.) 


grapNcards 

hdctoi 

Manutavturers ot 

PRINTED CIRCUIT 
BOARDS 

WH 30 Maya Puri Industrial Area 
Phase-1 New Delhi 110064 
Telephone 594980 


ATTENTION PCB MANUFACTURERS 

GLASS EPOXY 
COPPER CLAD 
PAPER PHENOLIC 
LAMINATES 

Ready Available 

BINIT A TRADING CO. 

20-A, Ratilal Mansion, 

28/30, Parekh Street, 

S.V P Road. Bombay-4 
Tel 359900 and 389959 
Authorised Dealers. 
FORMICA INDIA DIVISION 


Advertisers’ Index 


For Quality Guru Magnets 

1. 51 cm, 31 cm YOKE Coil 
Magnets (B/W, Colour). 

2 Linearity Coil, Baiun Core. 

3. Line Driver Cote 

4, Permanent Ferrite Magnets. 

Manufactured by. 

Shree Satguru Plastic Ind. 

P O Khanna Nagar 
Batala Road, AMRITSAR 
Pt. 46379, 33223 Cable. SALIG 


^^uaMmwoputylcSmnsteHnowoucanpufsuMighe^tudieM&foaaFHEt^^ 

Author Vtnod K. Gambrw, C Eng (UK). MIMechE (Lon). MIProdE (Lon), MBA (USA), Mng Dir 

• HIGHER STUDIES ABROAD -Gives admission & scholarship procedure for USA. Canada. 

UK. Australia. Franca and 18 other countries. Also eligibility, admission tests, " 11 " 1 

expanses, foreign exchange, passport, visa and lots more Rs 52A 198$ 

• SCHOLARSHIPS HANDBOOK - Details oi 85 scholarship schemes ot rndWona 

trusts, banks, companies & govl tor higher atudiea m Indra or abroad including _ 

Tata. Stria, Philips, Hindustan levers. Inlaks. Rotary. Rhodes A USEFI Re. 58/- JUST 

• THE EASY WAY TO U.S. A.- Tells all about U.S A nghi hen —Vlaa, RELEASED! 
educational system & success tips, expenses financial aid. housing, travel 

tlpa. academic life, loba, immigration & lots more Specials section lor doctors. Ra. 527- 

• Addrasaas of US A Canadian Universities- Rs 12/- tor EACH subject Specify subtecl(s). 

• Preliminary Appln Forme for admission in US/Canadian Univs— Rs IB/- lor a set ot 20 forms 
ky . e j TOTAL moiling charges Apr one or more (Ml Rs ft- ONLY 


(estd: 1(76), 


16 Community 


VPPtendRs. IS/- a* advance to. 

inag*m«nt Centra Pvt. Ltd. 

mire East ot KaUash. New Delhi- 1100 
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ELECTRONICS FOR YOU 




















One Indian company 
is substituting 
the world/’ 


UHF/VH 

Electron! 



the professionals 

making fundamental 
breakthroughs in electronics 




Series is launching a concerted 
programme for the indigenisation of 
key electronic components. VHF 
electronic tuners are the second of 
its products to sweep over the market, 
offering TV manufacturers a high 
technology substitute that is second 
to none in the world. 

This indigenisation marks a 
breakthrough in manufacturing 
technology, an independent Series 
effort. 

An inherent part of the programme 
is the complete technical assistance 
offered by Series to make the VHF 
electronic tuner compatible to B & 

W and colour televisions. 


And that's something that has never 
been available to Indian TV 
manufacturers before. 

The Series technology 
offer 

Scries technology for you 

* Manufactured by the latest 
machinery. 

* Complete technical assistance 
offered to make the Series VHF 
Electronic Tuner compatible to 
your B & W and colour television. 

* Complete technical assistance to 
make indigenous operating units 


Specifications 


CCIR Standard 

Power Gain: Minimum 28 dB 
through all channels 

(lain Deviation 6 dB between all 
channels 

Gain Reduction 40 dBinimmum. 

AGC: Reverse I to X volts. 

Noise Figure Not more than X 
dB through all channels. 

Provision foi AIT 

Provision for Mechanical or PCB 
Mounting 


^series v 

/J We’ve got what i 


/S\ For further details write to us. 

» Series Audio Systems (P) Ltd. 

. I49B. DDA Sheds. Okhla Industrial Area. Phase II. New Del hi-1HXI20 

I Tel.: 636422 


got what it takes to be the finest. 





m\ m w » 



matter of perfection 

' Whenever, U descendant m Bharata, righteousness declines and 
unrighteousness prerails. I manifest Myselr'said Lord Krishna to 
Arjuna at Kurukshetra. The ten Aratais of Vishnu are proof of God's 
infinite mercy towards man and his desire for perfection. 

Today, in our TV industry, sets are being assembled through an 
uncaring screwdriver technology, where profit motives overrule quality 
considerations. 

But.we at Konark TV work towards perfection because we strongly 
believe that quality wili always prevail. Our excellence in craftsmanship, 
dedicated research and sophisticated technology, help produce Konark 
TV sets that match the best in the world. 



The image of quality 
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ECONOMY MODEL COLOUR TV IN YOUR BRAND NAME 

High Quality Colour TV backed by latest Technology, Economy Model 
and Deluxe Model can be supplied In your BRAND Name on Regular 
Basis from our Modern Unit at NOIDA. 


SPECIAL FEATURES SPECIFICATIONS 

• Modular Construction for Easy e Screen—51 cms 

Maintenance • Colour System—PAL-B 

• Black Stripe Picture Tube e Power Supply—110-280 V SMPS 

• Main Isolated SMPS—Automatic e Power Consumption—67 Watts 

Voltage Regulator • VCR Sockets for ail types of VCRs/VCPs 

• Acoustic Wave Filters and • Dimensions—63 cms * 42 cms * 46 cms 

Ceramic Filters 

• Imported ICs and Deflection 
Components 

• Can be used as MONITOR for 
Computers and Teletext 

For All Trade Enquiries Write to: 

ZENITH APPLIANCES PRIVATE LTD 

A-73, Sector IV, NOIDA-201301 (U.P.) Phones Office 6432875, Factory: 8053545 


A REMARKABLE GUIDE TO 
ELECTRONICS INDUSTRY IN INDIA 

At a Remarkably Low Price 

Directory, Buyers' Guide, 

Brand Name Index O' 

Government Policies A Procedures, Licences end ^ 


government Policies A Procedures, Licences end JL. # 
Letters el Intent Issued 

And More! 

Most reliable information in over 475-page ‘’Annual 1986” 

produced by the publishers of 

India's Most Popular Electronics Magazine IFtDffi 'JHQXHI 


EFY Enterprise* Pvt Ltd 

605 Siddhaitha 96 Nehru Place New Delhi 110019 


Please send me 


copy copies of the Annual by Regd post 



TRANSTftQNI < 
CUS1CM 



r >■&**■*■* 

*• * . < . , < r '- 


I am we are sending a sum of Rs in cash/by demand dratt/money ordai 'crossed cheque*/ 

Indian postal Older in favour of EFY Enterprise* Pvt Ltd, including Rs 5 tor despatch by registered post 


’Add Rs 5 (and some delayfi on an outside Delhi cheque 


Signature 


ELECTRONICS FdBiYbVLj 









WAS AVI 

OSCILLOSCOPES 


0|* X/ . ,v:^l 



jJ 



Component tester in our oscilloscopes is 
altogether different from other's. In addition to all 
Oscilloscope funtions component tester provision 
can test all components passive and active, in 
circuit and out of circuit. ONLY OUR SCOPES 
CAN recognise NPN/PNP. Distinguish HIGH/LOW 
Gain, Distinguish AUDIO, R.F., SWITCHING 
transistors. _ , 

~- MULTI FUNCTION OSCILLATOR ^ 

rJTLA/ 

* Pure Sine wave output. 

* Amplitude settable with ease down 
to millivolts. X 1, X 1/10 and X 1/100 
attenuated outputs available. 

* No amplitude bounce when 

frequency varied. j 






s 






DEL/I2 


NEWS NEWS NEWS 


FOR MANUFACTURERS OF 


VOITAQE STABILISE 

AVAILABLE EX STOCK: 

★ SYNCHRONOUS „ 
MOTORS * r 




★ 1C CONTROL /MV ** 
CARDS 5^1 

★ MOTORISED \||c , i§ 
DIMMERSTAT 

UNITS 


For Trade Enquiries. Contact: 

APPLIED ELECTRICALS & ELECTRONICS 

4367/4 ANSARI ROAD, DARYA GANJ, N DELHI-110 002 
PHONE: 271468 


QUALITY 

CAPACITORS 


We are aprotase/onal company 
mapufaefUring quality Polyester 
Capacitors in technical collaboration 
with OKAY A ELECTRIC INDUSTRIES 
COMPANY LIMITED, JAPAN. 

Using the most up-to-date production 
techniques our capacitors are ideally 
suited for general communication 
equipment, precision instruments, 
test and measuring instruments, TV sets 
and top-end audio equipment. 

Keeping in pace with the fast-moving 
electronics industry, Deki is your 
dependable capacitor source. 


| When th§ josfS'tencB is only for 

jL . the finest. 

IL JET DEKI ELECTRONICS LIMITED 


Office: 45, DefenceColony Flyover, Neyv Delhi 
Factory: D-9, Sector-X, NOIDA DistrictGhaziabad 

Delhi Stockists: Dewan Radios, Bhagirath Palace Tel 235190 
Bombay Stockists. Etectrbmerk. Bombay. Tel 250573,284048 _ 


Always Better Reliability 
Is our company Philosophy, 
we ensure absolute Reliability, 
on quality, performance and 
after sales service. 


ABR 


Television Chassis (B&W) 36cm and 51cm. 


We design develop and manufacture 
BKW Television chassis and 
other electronic consumer products 

We can supply 
tested Television chassis 
* for Bf^W Television sets 

in SKD form to intending 
munutar turers of Televisions 

we also provide 
tuil training in production 
to their technicians and engineers 


For further particulars write to 

Electronics Private Limited 

Pkx No HC 'A'-48 Or A S Rao Nagar Hyderarud-soo 762 
Mwne 8S02S2 






MAKE DELEC A NAME TO SWITCH TO 

SEE FOR YOURSELF WHY THE SWITCH IS ON TO DELEC 

CAU TODAY FOR MORE INFORMATION ON ANY OF THIS PRODUCTS. 
Wide range ol eppdcatloni: Redloe. Caeectc Recorder!. 

Two-In-One, Caotefe Dock, T.V.a. VCRi,Telling Melen. 

Tacting Inurnment*. Electronic Qtmei. Com put ere, j 

Electronic Toye. Mtcrophonei, Hood Phono*. Elemcnotore. 1 

0 Consumer Electronic Product*. *j 

DEALERS REQUIRE FOR UNREPRESENTED AREAS. | 

CALL OR WRITE (ft AT BELOW ADDRESS " 


Omco Electronic Industries 
233/234 Sanler iuRMn*. No. 3. Mftal MuMiM EMM*. 
Morel, Andhart (EMt) BembgrdOO OSS, 

Ph(M $122393 Own DtscMupv Boh$mw400 099l 
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^ IF YOU ARE USING 

^ OR PLANNING TO INTRODUCE 
VITAL TEMPERATURE CONTROLS 
IN YOUR SYSTEM 


P. 





***“*’U**»«ri 


MASIBUS 

The pioneering name in the country cw years, 
offers the widest range of non-errant Temperature Controllers 
and Indicators. The choicest alternative for almost all specific 
applications in diverse industries—Masibus is built under most 
stringent control standards,ensuring on-dot precision and sound 
dependability. So when it’s Masibus, you can be doubly sure. 


TEMTOUTURE CONTROLLER CUM NDKA70R 
MODEL: DTC SOOt 

tenses. OSOtTC, MOtfC, 0-1200*C, 0-160CTC 
Resolution. 1"C 

Accuracy • 1*C (Achieved using Dgital lineansa&on). 
Control setting By two sets of Th/nb wheel switches. 

Ideal for places where accuracy 
and reliability are at a premium 


BLNDTEMKRAT" 

CONTROLLERS 

MODEL: 

BIC 6001 

Available in 
all ranges. 


Model = DTI 4001 

Hand mounted j 
Digital Temperature 
Indicators 


9 


MODEL: BTC 600! 

With LE.D. 

Bar-Graph type 
Deviation 
Indication. 

Ideal for Plastic 
Industries and 
others. 

Model: DTI 4003 Hand-Held Digital 
Temperature indicators /\ 
-with various nr*“i>\ 
interchangeable^M|.iBEa^^\ 


DIGITAL TEMP CONTROLLERS CUM INDICATORS. 


Available in all 

rsnc»KL II ? ® • II 


MODEL: DTC 6004 Jjm&m 

Control by thumb 

Available in all 5®!' 

rah9« Jr 


PROFESSIONAL INSTALLATIONS & COMMISSIONING SERVICES 
ALSO AVAILABLE 


Marketed by: 


Callibration for all standard Inputs available — 

Thermocouples (including Russian), RTDs, Voltage and Current etc 

film ftnfcrti itamnesupItsAIBS^ofMl^ptsliidiidMfMinnl tauMsd 


DIGITAL 

PROMOTERS 

108, Sahyog, 58 Nehru Place 
New Delhi-110 019. Phone : 6437849 


STEP TO A TOTAL ENERGY SAVING SYSTEM 











It’s been safe landings for this air-craft all along 
Thanks to the Vibration Simulation Test 




BP**' 



pL, 

gk i 






Shinken offers you the best 
end widest range of vibration simulation 

test systems 


Murugappa Electronics Ltd. brings 
you quality vibration simulation test 
systems manufactured by Shinken- 
a name synonymous with innovation. 

The vibration simulation test 
systems help increase the reliability 
of space-crafts, automobiles, defence 
systems and all equipment that 
undergo vibration. These tests are 
also applicable to the packaging 
industry and in seismic studies. 

The Shinken range encompeeeee: 

e Complete Vibration Generation 
Systems 

- 1 kg to 20 tons force output 
-0.5 Hz to 10 KHz 


Manufactured by: 

3C CO., ltd. 

JAPAN 


- Loading tables for every application 

e Simultaneous 3 axes vibration 
systems 

• Comoined environmental systems 
e Dedicated vibration systems 

- For spring fatigue testing 

- For shock absorber fatigue testing 
e Vibratioh data acquisition systems 
These systems enable testing of 
products for conformity to JSS, MIL. 
DEF and other standards. 

Just three words to describe our 
service engineers trained et 
Shinken. 

Prompt Profesoionel Perfect 







World Standards in India 


Mariurtatf by : MURUGAPPA ELECTRONICS LIMITED. P.O. Box No. 318, PARRY HOUSE 3rd Floor. 
43 Moore Street, Madras 600 001 Tel Noa 21019,21003,29351 Ext 361 Telex 41-B797 
HIL IN. 41-301 TIMS IN, 41-7439 AMEX IN 


■reee h ee; • Bangalore-Tel Nob. 601378/603743 • Bombay-Tel No. 318000Telex 11-3337 
PART IN e Calcutta - Tel Noe. 449933/33 Telex 31-7B6B AJAX IN 

e New Delhi - Tel No. 6434374 Telex 31 -66483 MELD IN • Secunderabad - Tat No. 701 SI' 

Telex 165-6305 PARY IN # Allehabed - Tel No. 3065. 

UNTASM MEL WB 42318 
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PACIFIC alone gives you impeccable Accuracy and Reliance 

PACIFIC L-C-R Meters come with an assurance of high performance standards, absolute dependence and snag-free operations in all applications You cm now free 
yourself from the pain-stakes of conditional (almost obsolete) l-C-R Bridges. Here’s the state-of-the-art answer from PACIFIC L-C-R Meters-most easy to operate 
—for direct and instantaneous measurements with high degree accuracy. 

And aba/e all, Pacific Instruments are made rugged, to give you long lasting, trouble-free performance for years, backed-up with a quick efficient After Sales Service 


HUNDREDS IN USE THROUGHOUT THE COUNTRY—IN INDUSTRIES, DEFENCE, R&D ESTABLISHAAENTS, 
TECHNICAL INSTITUTIONS AND THE LIKE. 


VARIOUS MODELS TO CHOOSE FROM 



ncR« 

PUMA 

PLOl«B 

PLOK 

Range 

Resolution 

0-2 M F/SH/9Mn 

0.1pF/0.1 M H/0.in 

0-20,000mF/ 2,000H/2OM( 1 
0.1pF/0.1fiH/0.in 

O-20,(XX)pF/2,000H/2OMn 
0.1pF/0 VH/o.m 

Tan B 

O-20,0(»nF/2,000H/2OMn 

0.1 pF/0.1 /iH/0.1 mn 
Simultaneous display of 
Parameters & Tan 6 


■ Our other Products! 

• Single and Dual Trace Oscilloscopes • Signal Generators • R.F. 
Generators • function Generator s * Digital Frequency Counters* Digital 
Micro Vol tme ters* Decade Capacitance; Inductance, A Resistance Boats 

• Digital tone! metes and Multimeters. 


A product from: PACIFIC ELECTRONICS 
10-3-6, Marredpally (East), 
Secunderabad -500026. 


Marketed by,• 



DIGITAL 

PROMOTERS 

108, Sahyog, 58 Nehru Place 
New Delhi-110 019. Phone : 6437849 


MEET YOUR NEEDS THE DIGITAL WAY 




b&ba 
























POPULAR ELECTRONICS BOOKS 


TAPE RECORDER SERVICING PRICE 

• Servietnq Cassette Recorders R*. 18 00 

• nfafmt *<r-' hr.p <rrq 15 00 

TELEVISION SERVICING (BAW) 

Practical Television Troubleshooting 21 00 

Servicing Solid Stale lelevision 18,00 

Solid State I elevision T roubleshooting 24 00 

• 't-ft<rTa nfafam (<nfarf»'«) 21 00 

•'itatMTi <itfiT» nr? <MriH 2100 

COLOUR TELEVISION 

Antenna Handbook 18 00 

• Introduction to Colour TV 18 00 

Servicing Korean Colour T V, (Goldstar) 12 00 

• Servicing Korean Colour T V Goldstar Vol II 15 00 

Servicing Korean Colour T V. (Samsung) 12 00 

Servicing l r T Colour Television 12 00 

Service Manual of Sony Colour T V -2760 18 00 

Servicing Colour Television 7 50 

Popular Coloui Television Circuits Vol. I 12 00 

Popular Colour Television Circuits Vol II 12,00 

• Service Manual of Sony Colour T V.-2062 21.00 

• Service Manual ol Contec 20" Colour TV 15 00 

ittsifrin isoo 

VIDEO CASSETTE RECORDERS 

Service Manual of NATIONAL VCR 

Model NV-300EN-340EM 60 00 

Model NV 250/450 60 00 

Model NV-370-EN 60 00 

Model NV-777-EN 00 00 

Model NV-720C-EN 60 00 

Service Manual ot V.C P 36 00 

Servicing Video Cassette Recorders 18 oo 

Popular V C R Circuits Vol 1 15 00 

Popular VCR Circuits Vol 2 16 on 

Maintaining and Repairing VCR /5 00 

Otrm l r*r fip-»t 18 00 

Video Camera Theory arid Servicing 150 00 

Complete qide lo Video ' ?y 

POWER SUPPLIES 

Power Supplies lor all Occasions 12 00 

B Y.O Battery Eliminator & Voltage Stabilizer 12 00 

• Power Supplies, Switching Regulators 

Inverter & Converter (Hard Bound) 150 00 

Piacticle Tiansteimer Design Hand Book 00 00 

DATA BOOKS 

Practical Transistor Eouivalents 6 00 

Practical Valve & Transistor Data (Pope) 15 00 

World Transistor Equivalents 30 00 

Microcomputer Data Handbook 150 00 

Towers' Inter Op-Amp. Linear 1C Selactor 75 00 

■ Towers' International Transistor Selector 90.00 

Towers' international Digital 1C Selector 90 00 

Practical Semiconductor Data Manual Vol. 1 12 00 

Practical Semiconductor Data Manual Vol 2 25 00 

Practical Semiconductor Data Manua 1 Vol 3 2b 00 

Practical Semiconductor Data Manual Vol 4 25 00 

COMPUTER BOOKS 

The CP/M Handbook with MP/M 75 00 

Microcomputer Data Handbook 150 00 

• An introduction to Microprocessors 52 00 

• Understanding dBase It 90.00 

• Understanding dBase III 150 00 

• ABC's of 1-2-3 150.00 

• Doing business with Multiptan 135 00 

• How to Care (or your Computer 45.00 

• Understanding C 150 00 

• Intel Application notes for 8080, 8085, 

8255. S251 99.00 

• Denotes new 1985 edition 


PRICE 

IBM PC Troubleshooting & Repair Guide R«. 180 00 

Introduction to Word Star 150 00 

1001 Things to do with your IBM PC 90 00 

HOBBV ELECTRONICS 

For Beginners 

Practical Transistor Novelties 7 50 

Simple Audio Proiects 6 00 

Practical SCR/TRIAC Projects 6.00 

Easy to Build Electronic Alarms 6.00 

Using Field Effect Transistors 6 00 

555 Timer Use and applications " 6.00 

Practical Operational Amplifier Projects 12.00 

Exciting Electronics Experiments 6 00 

Fascinating 1C Projects 8.00 

121 Electronic Projects 6 00 

Practical Electronics Projects 6.00 

Digital I C Learning by Experiments 15 00 

Electronic Musical Projects 6 00 

Electronic Gadgets For You 6 00 

Electronic Hobby Circuits 6 00 

Integrated Circuits Applications 24 00 

Piachcal Electronic Games 6.00 

Electronic Projocts For the Car 6 00 

Practical Electronic Devices 6 00 

An Introduction to Digital Electronics 18 00 

103 Projects Using LED's 15 00 

Practical Audio Visual Projects 6.00 

Care 6 Repair ot Electronic Flash Gun 6 00 

CMOS IC's Learning by Experiments 12.00 

Using Semi-Conductor Diodes 9 00 

Servicing Transistor Receivers 6.00 

Understanding and Using Multimeters 6 00 

41 Projects Using 1C 741 6 00 

51 Projects Using CD 4011 6,00 

Practical Timer Projects 7 50 

Simple Electronic Experiments 6 00 

Electronic Science Experiments 6 00 

RYCJ Emergency Light 12.00 

Build Youi Own Series. 

Build Your Own Transistor Radio 6 00 

Build Your Own Test Instruments 6.00 

Build Your Own Stereo Amplifiers 7 50 

Build an 1C Radio 6 00 

Build Your Own Intercoms 6 00 

Build Your Own Transformers & Coils 6.00 

Build Your Own Digital Clocks Vol 1 6 C? 

Build Your Own Digital Clocks Vol. 2 7.50 

Build Your Own Disco Projects 6 00 

For Professionals. 

Electronic Telephone Projects 27.00, 

555 Timer Sourcebook Experiments 27 00 

Electronics Australia Projects & Circuits 18 00 

Hobby Electronics Projects Special 18.00 

Radio Data Charts 15,00 

Build A Personal Earth Station tor 

Worldwide Satellite TV Reception 75.00 

Using Function Generators and Phase 

Lock Loops 12.00 
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Fibre Optic Transmission 
Technology 


24 


Fibre Optic transmission technology has deve¬ 
loped rapidly over the last decade and a half, 


completely revolutionising the communication pro¬ 
cesses Though still in its nascent stage, the progress it. 
has made has exceeded the expectations of even the 
most optimistic forecasts An introduction to this 
fascinating technology 


—S.K Puranlk 




Clean Rooms 


QC Once deemed a luxury, clean rooms have today 
Mw become the precision tool of sophisticated elec¬ 
tronics technology Even a particle of a few microns can 
affect the correct functioning of a delicate mechanism 


This article defines the clean rooms and discusses the 
design considerations to be kept In mind 


—K. Barua 


Sound Activated Flash for 
‘Stop Action’ Photography 


77 


For budding photographers as well as hobbyists, 
here is a project to capture different stages of 


such transient moments as the bursting of a bulb or the 
impact of a milk drop in a bowl This sound activated 
flash for ‘stop action 1 photography will give a new 
dimension to the art of taking photographs 


—Vivak Mahra 
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Throughput in PCB assembly machines lowers 
assembly cost 

PCB assembly machines of Hollis Automation Inc., U.S.A., give high throughput, are 
rugged for production floor handling and reliable to provide you trouble-free operation 
with consistent results year after year. 



ASTRA is an automatic wavesoldering 
machine for continuous high volume 
soldering of PCB’s. It is available in four 
solder wave widths: 305 mm, 406 mm, 
4S7 mm, 610 mm. "Z” solder wave 
equipped with oil-intermix in ASTRA 
enables the user to select oil-intermix or 
dry soldering as desired. Tn either 
mode, ASTRA provides superb results 
on routine or high-density PCB's 
including multilayers and unusual 
geometries. It solders surface mounted 
devices with equally superior results 
with optional dual solder wave. 

GBS Mark III is a unique high 
productivity wavesoldering and 
debridging machine in PCB industry, its 
precisely engineered microprocessor- 
controlled airknife clears solder bridges, 
icicles and unwetted solder joints on 
difficuit-to-sokler PCB’s. Its useable 
wave-width is 610 mm. The machine 
solders 1230 linear meters of PCB's 
automatically per 8-hour shift when 
operated at 3 meter/minute speed. 

SCS150 is a high production hilly 
automatic system for long lead locking, 
cutting and wavesoldering of PCB’s with 
width up to 406 mm. Unclinched 
straight-through lead wires in high- 
density PCB’s offer advantages of 
labour and processing saving. The 
patented Hollis Stabilizer method of 
locking unclinched lead wires into PCB’s 
for accurate in-line mass cutting before 
wavesoldering, lowers assembly and 
soldering costs. 

Holli Clean 16 is an automatic aqueous 
cleaning and drying machine to de-flux 


PCB’s (up to 406 mm width and 51 mm 
high) in a continuous process. Though 
highly compact (occupying mere 2.8 
square meter of floor space), Holli Clean 
16 combines washing, rinsing and drying 
stages normally found in large machines. 

The free standing Holli Cutter 400 
works as a unit of total conveyorised 
system or off-line alone. It trims all lead 
wires precisely on even most densely 
populated PCB's (with width up to 406 
mm) in a single pass. Holli Cutter 400 
meets all OSHA safety requirements. 

After Sales Service 

“Service is the foundation of a 
business”. We believe in this philosophy. 


That is what we have proved to our 
many customers in this line through 
numerous installations/commissionings 
and after-sales-services provided by us 
to them. 

References 

Satisfied Indian users of such Hollis 
machines are: AB Controls, Eastern 
Peripherals, HAL Hyderabad, HAL 
Lucknow, IDM, Jenson & Nicholson. 

Tell us your PCB assembly 
requirement and throughput desired 
We will promptly submit our proposal 
to you. 
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Power Transformer Program 

Thank you very much for the article 'Program 
for Design of Power Transformer 1 in the 
March '86 issue of your magazine, i have 'run' 
the program on BBC Micro and have found 
;hat Dimension Statement, i.e. statement no. 
25, is incomplete. It has provided DIM for 
three variables only whereas there are nine 
variables, dimensions for which are to be pro¬ 
vided. Except this the program runs and it is 
quite a useful program. However, I would like 
to modify statement no. lOand 500 to 570for a 
Defter printout of the results. 

SUDHIR KUMAR SAXENA 
Patiala 

Dimension statement has not been given 
for subscripted variables such as T, S, S$. I, Q 

and V. 

Program is correct up to statement no. 
105. But while executing statement no. 110, if 
the statement is true, instead of going to 
statement no. 130 It should execute statement 
no. 135. If statement no. 110 is false then the 
computer should execute statement no. 115, 
120 and so on. 

The modified list is given below for the cor¬ 
rect logic from statement no. 110 to 130. 

HO IF A* ■ • V THEN 135 

115 INPUT "SEC. VOLTAGE IN VOLTS", V(2) 

120 INPUT "SEC. CURRENT IN AMPS ", 1(2) 

122 PRINT "ASSIGN 0 VALUE FOR BALANCE VOLTAGE 
AND CURRENTS" 

123 ROM. P2 IS OUTPUT POWER 
125 P2 « V(2) ‘ 1(2) 

130 GO TO 180 

The rest of the program is alright. 

R.K. GUPTA 
Lucknow 

The author, Mr Anil Kumar Malik, replies: 

First of all I would like to thank MrSaxenaand 
Mr Gupta for having gone through my article 
m detail and taken pains to point out diffi- 
c Jlties/suggestions in running the program. 

In BASIC, each variable reserves ten 
memory locations, if it is not dimensioned in 
f) IM statement. That is why subscripted varl- 
' hies were not included in DIM statement, as 
nese used only six memory locations. As 
ASIC has many versions, this statement will 
' nve to be modified, depending upon one’s 
imputer and the BASIC's version. However, 
is better to dimension each variable In DIM 
iatement to save memory, as well as disc 
torage capacity. 

One can always use TAB function to get 
stter printout depending upon one's prefer- 
nee for presenting the results, 
in the program under reference, TABfunc- 
°n was not used, as results were printed 
nder only two columns. This can however 
3si]y be achieved by using In PRINT state¬ 
ment as it also behaves like 'TAB' function. 

I don't agree with the modifications aug- 
ested by Mr Gupta. The three additional 
Elements suggested by him, numbering 
om 122 to 126, are superfluous and don't 
'ncreaae the efficiency or save GPU time, 
instead he has detested these three stete- 
mente without achieving anything. 


I want to clarify that each variable is initla- March, 1986). However, I would like to point 
lised to zero when the program is run, and It out the following: 

remains zero till a value is assigned to it. The 1. In the formulae given for calculating the 
statement 130 PRINT assign o value for the values of C and L there seems to be some 
balance voltages and currents" is used totell error in specifying the units. On substituting 
the operator to assign '0' value to the balance the values for 4-ohm speaker system with 
variables if the transformer has more than one crossover point at 2500 Hz, the values of C 
secondary windings but less than five. Sup- and L come out to be 0.0000159 and 
pose, the transformer has three secondary 0.0002545 respectively. I think these are 
windings, then V(5), V(6) and 1(5) and 1(6) will values In farad and henry and not microfarad 
be assigned ‘0’ value. and millihenry as written in the article. 

„ ... _ . ... .. 2. In the graph showing Impedance curve 

Versatile Taster Simplified Further (Fig. 7 of the article), I presume the Y-axis 
With reference to the construction article by represents Impedance Z and not dB. 

Mr D. Venkatasubbiah in the January issue 3. i beg to differ from learned Mr Osan's 
and a modification suggested by Mr M. Rama- contention that electrolytic type capacitors 
chandran, Cochin in the April issue. I would are available only as ‘polarised’ units. In fact I 
like to suggest further modification to elimi- have personally used 'Crescent' make non- 
nate the reversal of polarity of the probes in 'A' polar electrolytic capacitors, a wide range of 
and 'B' positions. whichIsavailablewithAssociatedTraders,43 


R1 

22K 



POSITION A:CONTINUITV TESTER 
POSITION B CAPACITANCE TESTER 


With the DPDT switch connected as shown Old Lajpatrai Market, Chandni Chowk, Delhi, 
in the above diagram, there would be no When we put two capacitors in series (to 

change in polarity of the test probes in either make the combination behave like a non¬ 
position. polar unit) I think it will add up ESR (equlval- 

B. MEHER MOHAMMED ent series resistance) of the two capacitors 
Visakhapatnam and would result in excessive power loss as 
□ Congratulations for publishing such an compared to single-piece non-polar 
excellent article by Mr D. Venkatasubbiah, capacitor. 

'Versatile Tester with Audio Indication’ in the Kindly enlighten me on the above points 
month of January. The article proved very through good columns of your informative, 
useful to me. interesting, elegant and perhaps one of the 

ANAND KUMAR GUPTA most authentic magazines on electronics 
Hazaribagh available In India. 

The author, Mr D. Venkatasubbiah, replies: RAKE8H KUMAR 

It is heartening to get a constructive and use- New Delhi 

ful suggestion from Mr B. Meher Mohammed, The author, Mr Jasvlnder Oaan, repllee: 
an employee of State Bank of India, Visakha- The formulae given in equationa (1) and (2) 
patnam. It shows the abundant popularity of fllve the capacitance and inductance in farads 
EFY, in addition to exhibiting the deep dedi- and henry respectively. Also, the equation (6) 
cation of Mr Meher Mohammed in In part II (April laaue) of the article gives 
electronics-hobby. Inductance In henry. 

Regarding the modification, he isquite cor- The Y-axis of the curve given in Fig. 7 
rect and such suggestion was already represents variation In voltage in terms of 
received from other readers. Still, I would like decibels. The curve was traced from the origl- 
to thank thla special’ reader who thinks of nal, which has plotted on a B&K level recorder 
electronics also in his banking aervica. to show the variation In voltage across the 

terminals of a speaker, as the Input signal 
Greaeover Networks from a constant current source is swept. At 

Many thanks for publishing lucid and Infor- resonance, the impedance is maximum, and 
mative article on Crossover Networks (EFY hence the voltage drop across the speaker la 
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also the maximum, which is evident from the 
plot The Y-axis is, therefore, proportional to 
the impedance of the speaker 

Should non-polar electrolytic capacitors be 
available readily, then by all means they may 
be used in crossover networks However, as 
regards the ESR of the non-polar electrolytic, 
to my knowledge, the construction of a single 
piece non-polar electrolytic consists inter¬ 
nally of two polarised electrolytics, back-to- 
back in a single can. Therefore, unless the 
manufacturer is specifically making these 
capacitors with a low power factor for use in 
loudspeaker crossover networks, one would 
not expect there to be a difference in their 
ESR as compared to two electrolytic capaci¬ 
ty s placed back-to-back otherwise. 

Speed Control tor DC Motors 

Mr A Sehgal’s circuit idea on 1C Speed Gov¬ 
ernor for Small DC Motors (EFY, March'86) is 
very interesting But the circuit described is a 
mere voltage regulator and will not be suitable 
for governing the speed against ‘load varia¬ 
tions' on the motor shaft 

This can be achieved only by a feedback 
arrangement in the circuit about the load level 
and correcting the input accordingly. All 
cassette recorder motors which use elec¬ 
tronic speed governors operate on this princi¬ 
ple There are standard ICs available for this 
purpose 

Being the first and the only one in India to 
make 1C governed motors, we have done 
enough studies in this area of design. Such 


micro motors, with built-in 1C speed gover¬ 
nors, are readily available in the Indian 
market. 

N. VENKATARAMANt 
Product Manager 
Rangam Electronics Ltd 
Madras 

The author, Mr A. Sehgal, replies: 

i gave a simple circuit for speed control of 
small DC motors. In this also speed will not 
change, regardless of load, when final setting 
using preset is done. More theory was not 
given as this was just a useful circuit idea,not a 
complete article on speed control. 

I am well aware of special ICs available for 
the purpose, but their cost prohibits their use 
by common hobbyists. 

As a low-cost control, this circuit is very 
handy for common hobbyists. It is not meant 
tor industrial applications. 

Computer Languagas 

Mr R. Ramaswamy’s articles on Comparative 
Study of Computer Languages' is really 
wonderful 1 It has helped me a lot in knowing 
the difference between the various languages 
and has given me a clear understanding. 

However, there was a mistake in the Feb. '86 
issue. On page 63. under the subheading 
‘Library Functions in basic against LEN (X$), 
if X$ is "R. KRISHNANthen LENX$ will 
return 10 and not 11, including the period 
after R Please correct the error. 

I'm always eagerly waiting for the next issue 


to go through this particular topic. 

SANTOSH ARVIND 
Cochin 

The author, Mr R. Ramaawamy, replies: 

The value of X$ is “R. KRISHNAN". There is a 
blank after the period (stop). But in the actual 
print it is not clearly brought out since R. 
occurs in the first line and KRISHNAN occurs 
in the next line. If there is no space between 
the period and KRISHNAN, the value of 
LEN(X$) is 10. If the space is taken into 
account then LEN(X$) is 11. 


coil winding 
machines 


for wide | 

applications f 

light, medium, ff# A 

heavy duty « 
toroidal JLjjraplW 
armature, 

stator and a*: vKSw 
winding machinesT^^F 
EXCEL ELECTRONICS 

2F. NAA2 CINEMA BLDG 2ND FLOOR 
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Dual Trace 20 MHz 
Oscilloscope. 
MODEL LS 2020 


Bandwidth 
Sensitivity 
Time Base 
Trigger 


CRT 

POWER 


DC-20 MHz (-3dB) 

5mv/cm & I mv/cm. 

50 ns/cm to 0.5 Sec/cm 
Auto, Normal, TV line 
and Frame. 

CH.l,CH2,CHl + 2, 
CH1-2.lNT.Extn. 

8 x 10 cm pectangular P7 CRT. 
230vts,50Hz, 


SINGLE TRACE IS MHz 
OSCILLOSCOPE 
MODEL OS IS. 

Bandwidth : DC-15MHz(-3dB) 

Sensitivity : 1 mv/cm to lOV/cm. 

TlmeBase • 0.1 microse.to0.5S 
Trigger : Auto, Normal, TV line 
and Frame. 

CRT ; 8xl0cm.RectangularP7CRT 

Power : 230vt,50Hz, 


D Manufactures. 

LOGICS 

107, aih Main Road, aih craw, MsSsewaram, 
B Phone: 360526 Oram: COMPULOCHK 


Bangalore-600 003. 
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this sarin ot resistors 0 Intended for use 
in voltage dividers, medical equipments, 
electrostatic devices and for application as 
measuring, protection and current limiting 
resistors, as wpll as high stability, low 
temperature coefficient, high ohmic values 
and high short reimlaidabilily are re 
quested 


/—® METALLUX 

/ (vSfe ificlial AQENT w K0IA 

/ V&£7 VlaniU AGENCIES 

/14-10-7451/1, DHOOLPET, JUMERAT BAZAR 
' HYDERABAD-800006 INDIA 

PHONE 46101. TELEX 0155-291 PECO. INDIA 
CABLE WIRWOUND 


Automated mass production ensures low unit 
coat and quick delivery 
Special rectangular & oval cans with grooves 
and other projections 

99.5% pure Aluminium. Close tolerances can 
ba maintained. 

Wide range of sizes 5 to 90 mm dia, upto 
250 mm length 

XClau* Exxgfia.eexin.g' 
3Pxi , ve.-t© Ij’tdL.. 

31 1 si SIMA East, Jayanaoar, BangstoreSGO Oil 
Pnom: 604093 Grams: KLASCAN. Teles. 0848-756 KLAS IN 


LOW-COST CRT TERMINAL ESA-75 

A Low-coat CRT Terminal with knowhow (rom 

Indian Institute of Science. Banoaiore 








• 25 rows x 80 characters 
a Unencoded ASCII keyboard 
with a separate cursor control 
key cluster 

a Detachable video monitor (30 5 
cm, antiglare green/amber), 
a RS-232C compatible interlace 
with selectable transmission 
format, standard bauds from 75 
to 9600. 

a Line/Local mode of operation, 
a Escape sequences fur cursor 
control, clear screen, clear line, 
send page, send line, load cur¬ 
sor. read cursor 


INTELLIGENT EPROM PROGRAMMER ESAIPP 

A versatile and eost affective programmer 

a Supports 

-All MOS EPROMs (2716 thro’ 

27256 and their equivalents) 

—Microcontrollers 8748H and 
8749H 
— EEPROMs 

-Interface with all IBM PC/XT 

compatibles _ . 

• RS-232C interface communica- • A 

tion with host computers/termi- 
nals with support for INTEL, dHBWplaffi 
MOTOROLA or HEX file for- -ft 

mats. The RS-232C interface 

features auto baud (300-9600 '•’if, 
baud) and XON/XOFF or hard- ,<;*/ jlk ky W 

ware handshake protocols, 

e internal 16k-byte buffei with jgffi&C/. Jrv ''‘‘tjffi jf 

—display/modify buffer con- 
tents 

—read into/program from the 
butler 

e Facilities to 

-Strip and program data into 
ODD and EVEN bytes 
—Program in manual, slow or 
last mode (using Intelligent 
Programming Algorithm) 

—Debug and modify cooes 
using powerful monitor mode 
commands 

OTHER PROOUCT8 

8 BIT SYSTEMS: Microprocessor Trainers ESA 85. MPS 
85 based on 8065, ESA 65 based on 6502 and ESA 80 
based on Z-80. 

16 BIT SYSTEMS: Microprocessor trainers ESA 86/87 
based on 8086 and Its co-processors, ESA 68K based on 
68000 and Single Board Microcomputer, ESA 186 based 
cm 80186. 

DEVELOPMENT AIDS: ESA ICE-1 In-cIrcuitEmulatortor 
8085, Z-80 and 6502. 

PROM PROGRAMMERS (EPROMs and Bipolar 
PROMs) and UV Erasers. 

IBM PC/XT Compatibles and add-ons. 

n/ir\ELECTRO systems associates 

i' i r * L j— l 1954/55 8TH MAIN E BLOCK 

V II 71 I II STAGE RAJAJINAGAR 

\JL/ i I BANGALORE-560010 

PHONE 357809, 356246 
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Screen scretcning uamps 
for high quality, 
fine line resolution, 
screen printing. 



An essential prerequisite for high quality printing and 
durability of the stencil is the proper stretching of the 
gauze. The stretching clamps have been designed keeping 
in mind various factors that govern the preparation of 
screens for the printing of etch resist, solder mask, letter 
mg and legend printing, and, various other applications in 
the screen printing industry 



Individual jaw complete 
with quick action 
clamp and pressure 
cylinder A single 
system can comprise 
of as many clamps as 
desired. 


Pressure guage 
with distributor and 
pressure lines. 


TRANS 

MARKETING 

mm 

LIMITED 


Head office 

Sterling Centre, 

18/2, Dr. Anm Besant Road, 
Bombay 400 018. 

Tel. 4938685 
Tetex: 011-73724 



Special Features 

a Cast aluminium upper and lower jaws engineered 
to precision 

a Rubber lined jaws for fabric safety 
a High accuracy pressure guage supplied as 
standard feature with every system, 
a Valves and pressure cylinders designed keeping 
in mind substantial safety margins 


Branch Office 

59, MiMers Road, 

Benson Town 
Bangalore 580 048. 

Tel: 664389 J 

Tata Mo.0848*841 










y IN INDIA.... 

IITF on electronics 
industry 

The India International Trade Fair orga¬ 
nised by the Trade Fair Authority of India 
annually in November at New Delhi will 
have the electronics industry as a special 
theme this year. 

For the first time several advanced 
countries including the United States 
are making their debut officially. This is 
expected to attract a large number of 
buyers and representatives from elec¬ 
tronics associations. Trade talks are also 
envisaged with several countries on 
increasing two-way trade in electronics 
during the fair. 

As many as six seminars on key areas 
in electronics have been scheduled. Top 
representatives of the government as 
well as Indian and foreign companies are 
expected to participate 

Electrical cables, wires 
broadbanded 

In order to ensure optimum utilisation of 
manufacturing facilities and to encour¬ 
age a larger volume of production, the 
government has decided to extend the 
broadbanding scheme to the electrical 
cables and wires industry. 

According to a Ministry of Industry 
notification, since design and produc¬ 
tion facilities are common for several 
aggregates of different types of electri¬ 
cal cables and wires, it was felt that a 
certain degree of flexibility should be 
allowed to enable the manufacturers to 
respond to the market demand. 

Manufacturers will now be provided 
flexibility for licensing to produce elec¬ 
trical cables, wires, conductors, strips of 
all types, excluding telecommunication 
cables, wired conductors and all types of 
strips connected with telecom. 

Modernisation of 
monitoring facilities 

The monitoring organisation of the 
Ministry of Communications has procured 
ninteen VHF/UHF monitoring terminals 
with microprocessor control for moder¬ 
nising monitoring facilities in these fre¬ 
quency bands at various monitoring 
Stations. 

At^TtWe 


What's 

Hew, 


The monitoring organisation has a 
network of 21 monitoring stations 
located at Ahmedabad, Ajmer, Banga¬ 
lore, Bhopal, Bombay, Calcutta, Darjeel¬ 
ing, Dibrugarh, Goa, Gorakhpur, 
Hyderabad, Jalandhar, Madras, Manga¬ 
lore, Nagpur, New Delhi, Ranchi,' Shil¬ 
long, Srinagar, Trivandrum and 
Visakhapatnam to monitor wireless 
transmissions of all the government and 
non-government wireless stations, to 
ensure that they function within the 
prescribed technical and operational 
parameters. These monitoring stations 
also investigate complaints of harmful 
interference as well as collect data on 
occupancy/vacancy of radio frequency 
spectrum. 

In view of the extensive exploitation of 
national and international satellite com¬ 
munication services, an international 
satellite monitoring earth station is pro¬ 
posed to be established at Jalna in 
Maharashtra state to monitor emissions 
from satellites in the geo-stationary 
satellite orbit, primarily to protect space 
and terrestrial radio communication ser¬ 
vices and to implement international 
radio regulations For this purpose, 
radio noise free band has been acquired 
after extensive surveys. Suitable action 
for civil works and system procurement 
is being taken by the organisation. 

Most import approvals 
for electronics industry 

As a result of the approvals granted by 
the government, the imports of capital 
goods are estimated to have gone up 
considerably during 1985-86. The main 
beneficiary of these approvals has been 
the electronics industry. 

Detailed figures for April-February 
1985-86 show that approyais for the 
electronics industry went up by a stag¬ 
gering 741 per cent—from Rs 51.8 mil¬ 
lion in April-February 1984-85 to Rs 
435.7 million during the same period in 
1985-86. 

The total approvals accorded by the 
Capital Goods (Main) Committee in 
1985-86 were to the tune of Rs 8710.2 
million as compared to Rs 7440 million in 
the previous year, indicating an increase 
of 17 per cent. Besides electronics, the 
industries for which higher approvals 
were granted include metals, cement, 
ceramics and refractories, manmade 
fibres, textiles, electricals and iron and 
steel. 


TDA export plan for 
electronic components 

The Trade Development Authority 
(TDA) has drawn up a two-year market 
development plan for export of elec¬ 
tronic components with the assistance' 
of the United Nations Development Pro¬ 
gramme (UNDP). This was stated by Mr 
Prem Kumar, Commerce secretary and 
chairman, TDA. while addressing Its 
16th annual general meeting recently. 

Since the United States is the largest 
market for electronic components in the 
world, the plan aims at increasing India's 
share of the US market. Activities under 
the project will include development of 
buyer contacts, participation in specia¬ 
lised electronic trade fairs and sponsor¬ 
ing of sales missions. 

The TDA is atso preparing a blueprint 
for the setting up of a National Trade 
Information Centre with the help of pro¬ 
fessional consultants, if necessary. This 
is being done to upgrade the quality of 
trade information and speed up the 
mechanism of dissemination, keeping in 
view that commercial intelligence is a 
basic prerequisite for a successful 
export drive. 


Satellite earth stations 

The Department of Telecommunica¬ 
tions has planned to establish about 80 
additional earth stations in the country 
during the Seventh five-year Plan 
period. This includes fixed and transpor¬ 
table earth stations. 

Eighteen earth stations are planned to 
be commissioned during 1987 in remote, 
backward and hilly areas. These stations 
will be set up at Doda, Rajouri, Poonch 
and Kargil in J&K; Phool Bani in Orissa; 
Keylong and Kalpa in Himachal Pra¬ 
desh; Zero, Deporexo, Seppa and Anini 
in Arunachal Pradesh; Jaisalmer In Raj¬ 
asthan; Srinagar (Garwal), Joshimath 
and Uttarkashi in Uttar Pradesh; and 
Cambell Bay, Diglipore and Maya- 
bunder in Andaman & Nicobar Islands. 

Ten transportable earth stations are 
planned to be commissioned in 1986-87. 
Twenty-six earth stations are planned to 
be commissioned progressively during 
1987-88 in the north-eastern region. 

Proposals In respect of other earth sta¬ 
tions are under active consideration for 
commissioning in the remaining years of 
the Seventh Plan. 
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BEL increases B&W 
tube prices 

The public sector organisation Bharat 
Electronics Limited (BEL) has increased 
the prices of its black-and-white picture 
tubes BEL is one of the only two public 
sector companies manufacturing these 
picture tubes and controls about 40 per 
cent of the total production 

With this price rise, the 51cm tube will 
now cost Rs 55 more, while the 35.5cm 
tube will be costlier by Rs 30. This 
increase in price works out to 15 per 
cent As the picture tube is a key 
component - and the costliest —the pri¬ 
ces of D&W IV sets are expected to go 
up immediately. 

BEL has justified the price increase on 
the giound that the customs duty on 
glass shell has gone up. On the other 
hand, the Indian TV Manufacturers 
Association (ITMA) has reacted sharply 
to the price rise and feels that this is 
contrary to the government's assuran¬ 
ces on bringing down prices of elec¬ 
tronic components. 


VLPTs for further TV 
expansion 

In order to cover more parts of the coun¬ 
try through the television network, the 
government will soon begin the installa¬ 
tion of very low power transmitters 
(VLPTs) in various remote areas. Unlike 
the 100W low power transmitters (LPTs) 
installed in the country during the initial 
phase of TV expansion programme, 
these VLPTs have a power output of 10W 
only. 

The transmitters, with a range of about 
20 kms, are ideal foi relay in hilly areas, 
sparsely populated islands ot remote 
locations. The VLPTs will derive power 
for transmission from solar panels so as 
to operate in areas where there is no 
assured supply of electricity 

An automatic device will switch on the 
transmittei when signals are received 
and switch it off when the signals stop. 
This will enable the VLPTs to operate 
unattended in distant locations. Besides, 
the VLPTs will have a backup transmitter 
with an automatic switching panel in 
case of failure. 

Doordarshan has placed orders for 40 
VLPTs for the Seventh Plan period with 
the state-owned Gujarat Communica¬ 
tions and Electronics Limited. 

AIEI suggestions to boost 
electro-medical industry 

The Association of Indian Engineering 

» ry (AIEI) has urged the govern- 
to provide certain duty conces¬ 


sions to encourage the indigenous 
medical electronic equipment industry. 

In a notification in March this year, the 
government had permitted the import of 
111 items of medical equipment in fin¬ 
ished form at a concessional customs 
duty rate of 40 per cent ad valorem, 
whereas the duty on imported compo¬ 
nents of such equipment for manufac¬ 
ture in India is as much as 130 per cent. 
This would naturally hit the indigenous 
manufacturers of such equipment. 

AIEI has suggested that the customs 
duty for components going into the 
manufacture of medical electronic 
equipment should not exceed the rate at 
which the medical equipment can bo 
imported. The association also wants 
total excise duty exemption on medical 
electronic equipment which presently is 
15 per cent This is in keeping with sim¬ 
ilar concessions extended to the compu¬ 
ter industry 

The association has also urged the 
government that items of medical equip¬ 
ment available indigenously in the right 
quantity and quality should not be 
allowed to be imported and, if allowed, 
should be at a rate of duty so that landed 
costs are higher than Iho puce of the 
indigenous equipment 

AIEI, however, has welcomed the 
government's announcement to reduce 
customs duties on components required 
to manufacture vital life-saving and 
patient care medical equipment. 


Demand for TV sets 
slackens 

The protections of the Department of 
Electronics (DoE) for 1986 showthatthe 
TV market, which has grown by leaps 
and bounds at a rate of over20 per cent a 
year since the Asiad boom, has 
remained completely stagnant for the 
first six months of the year It is also 
projected that the market situation is 
unlikely to improve until well into 1987. 

Several reasons have been attributed 
to this recession in the sales of TV sets. 
The foremost is the hike in excise duty 
for CTV sets as well as smaller sets in the 
last budget. The appreciation in the 
value of both yen and DM has affected 
the prices of components imported from 
Japan and West Germany, further rais¬ 
ing the prices of the end product. The 
slackening in the TV expansion network 
is seen as another contributing factor for 
the low demand as hardly any new area 
has opened up for TV sales. 

Different rates of sales tax on TV sets 
in the states—one favouring the local 
brands with lower tax and another for 
brands from other states—are also 
creating a problem for TV manufacturers 


selling on a nation-wide basis. 

Market experts see the current trend 
as a first step towards the elimination of 
all but a handful of big companies in the 
market in the long run. This is a world¬ 
wide phenomenon where only compan¬ 
ies with large economies of scale would 
survive in the field. Nevertheless, the TV 
industry in India is definitely heading for 
some changes in the not-so-distant 
future. 

New Elcina committee 

The new executive committee of the 
Electronic Component Industries Asso¬ 
ciation (Elcina) was elected recently. Mr 
Om Wadhwa, chairman and managing 
director of J.V. Electronics Limited, New 
Delhi was elected as the president. Mr 
Wadhwa was president of Elcina during 
1980-82 also, and has been on the asso¬ 
ciations’ committee for a number of 
years 

The other members of the new com¬ 
mittee are Dr N.D. Desai and Mr A.J. 
Devapragasam (both vice-president), Mr 
Sanjiv Narayan (honorary secretary) 
and Mr O N. Sharma (honorary 
treasurer) 

Office efficiency exhibition 

An exhibition on ‘Office Efficiency' is 
being organised in New Delhi from Sep¬ 
tember 19 to 21. 

The products to be displayed will 
include computers and computer peri¬ 
pherals, electronic typewriters, com¬ 
munication aids, desk-top printing 
machines and all other types of office 
equipment designed to promote produc¬ 
tivity in the office. The exhibition is likely 
to attract most senior level executives 
from the industry as well as the govern¬ 
ment departments. 

Further details regarding participation 
may be obtained from Dynamic Exposi¬ 
tions, G-13 Sahyog, 58 Nehru Place, 
New Delhi 110019, before August 18. 

Workshop on low voltage 
switchgear 

The Central Power Research Institute 
(CPRI) is conducting a workshop on 'low 
voltage switchgear' on September 12 at 
Bangalore. 

CPRI is one ot the advanced centres 
for testing and research in switchgears. 
The institute has two fully equipped test¬ 
ing laboratories for the purpose. CPRI 
has organised this une-aay workshop in 
order to share its experiences on the low 
voltage switchgears with engineers and 
technical managers from industries, 
testing houses, academic institutions 
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and other research institutions. 

Those interested in attending the 
workshop may contact Mr C.S. Sharma, 
Convener, Workshop on Low Voltage 
Switchgear, Short-Circuit Laboratory, 
CPRI, PB No. 1242, Bangalore 560012, 
before August 31. 
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CCIR endorsement for 
digital television 

The XVIth Plenary Assembly of the Inter¬ 
national Radio Consultative Committee 
(CCIR) which was held at Dubrovnik, 
Yugoslavia recently gave its final 
unanimous approval to new recommen¬ 
dations on digital video interfaces and 
on recording digital television on mag¬ 
netic tape. 

The new CCIR recommendations 
open the dpor to the realisation of fully 
digital television production studios, 
since they make it possible to intercon¬ 
nect freely digital studi,o equipment by 
means of a single digital video interface 
signal and by setting a single digital tape 
recording format to record, edit and 
oxchange digital television programmes. 

Experts all over the world believe that 
the new digital television standards will 
open a new era of unequalled recording, 
editing and postprocessing flexibility in 
the production of television pro¬ 
grammes, and in the exchange of super¬ 
ior quality recorded programmes among 
broadcasters. 

Digital coding of component signals, 
rather than conventional PAL. SECAM 
>r NTSC composite signals, offers great 
benefits to broadcasters and pro- 
.ramme producers since it allows 
‘most unimpaired postprocessing cap- 
' oility. Special effects, electronic tricks 
■ id sophisticated picture manipulations 
1 in be performed on recorded signals 
ith the same level of quality that would 
'! achieved if they were performed 'live' 

> the studio output signal. 

ingle-wafer dry-etching 
ystem 

' advanced, manually loaded, single- 
dfer dry-etching system for pilot pro- 
iction or development-laboratory use 
1 is been introduced by a British com- 
I <ny. The Plasmafab 360 wilt process 
•0mm, 125mm or 150mm wafers with 
! a added flexibility of plasma, reactive- 
1 or triode etching modes. 

Housed as a compact economic pack- 
" je. it has an aluminium process 
Camber derived from the manufactur¬ 


er's proven advanced production etch¬ 
ing systems. Two solidstate RF power 
supplies are available: the standard 
300W, 13 56MHz unit and a 300W, 
187.5kHz unit. The system can be supp¬ 
lied with manual, semiautomatic or fully 
automatic control. 

Contact: Miss K. Maxwell, Electrotech, 
Thornbury Laboratories, Littleton- 
upon-Severn, Bristol, England BS12 
1NP. 


Sine wave from the mains 

The electricity supply companies 
demand clean toads so that the uniform 
AC voltage across the entire network is 
not distorted. The power companies 
above all find high-power switched 
mode power supplies (SMPS) to be a 
thorn in their sides, since they feature 
operating frequencies right into the kilo¬ 
hertz range and can place a considera¬ 
ble load on the mains network. 

Siemens,. West Germany, has intro¬ 
duced an SMPS control 1C (TDA 4814) 
containing all the control and regulatory 
functions required to develop an SMPS 
with sinusoidal mains current consump¬ 
tion. The chip which is housed in a DIP 
14 package is designed to work with 
‘SIPMOS* switching transistors. 



An example of an application for the 
TDA 4814 is in electronic starters for 
fluorescent tubes. If there is a concen¬ 
tration of a number of tubes at a specific 
point in the mains network, the problem 
of clean mains current consumption 
becomes particularly serious. An appli¬ 
cation devised by Siemens for the TDA 
4814 uses the device's operational 
amplifier (80dB no-load amplification, 
2MHz transit frequency) to compare the 
divided output voltage with a 
temperature-stable reference voltage (of 
typically 2V). The output voltage so gen¬ 
erated is multiplied by a sinusoidal vol¬ 
tage: a variable-amplitude sine wave 
appears at the output of the on-chip 
multiplier. 

The comparator output passes the 
compared signal by way of a logic circuit 
to the driver, which switches a 'SIPMOS' 


transistor. So as not to endanger the 
sinusoidal form of the mains current, no 
breaks in the current must occur in the 
choke in the starter unit. The TDA 4614 
therefore senses via the loat*ctor input 
whether the choke current has dropped 
to zero after the 'SIPMOS' transistor has 
switched off. This ensures that the tran¬ 
sistor is not switched on too soon, that 
no breaks in the current occur and that 
the mains current remains sinusoidal. 
The upper switching-voltage threshold 
of the input is 1,5V (for a rising voltage) 
and the lower threshold is IV (for a fal¬ 
ling voltage). 

Automated laser robot 
soldering in prospect 

An automated soldering work station 
that combines robotic and laser technol¬ 
ogies to automatically assemble circuits 
using surface mounting technology, is 
under development at Hull university in 
northern England. A university team is 
working on the system to form part of an 
electronic assembly line which should 
Increase reliability and precision over 
current techniques. 

The new system will incorporate a 
compact infra-red laser which has been 
developed over th^ past few years from 
research on radio frequency gas dis¬ 
charges at Hull university. The use of the 
laser will give speed, flexibility and pre¬ 
cision. A vision-assisted microprocessor- 
controlled positioning and orientation 
system will be developed to provide 
accuracy and repeatability. 

The application of lasers to soldering 
is a recent but rapidly expanding devel¬ 
opment. The advantages lie in the ability 
of the laser to perform its function on 
exactly the area to be processed, and, 
with the radiation and exposure being 
accurately controlled, only the precise 
amount of heat necessary for the bond 
need be used. The speed of soldering 
which is possible also minimises the risk 
of weakening of soldered joints—laser 
soldered joints are reported to be less 
brittle and more resistant to fatigue fail¬ 
ures than those made by conventional 
methods. A laser soldering unit for this 
sort of work must be guided with some 
precision so vision sensing will be incor¬ 
porated to allow components to be accu¬ 
rately monitored and positioned. Vision 
will also be used to inspect work in 
progress. 

The aim of the university team is to 
develop a semi-automatic prototype sys¬ 
tem which wilt be subjected to trials at 
the facilities of one of the collaborating 
companies, thus providing operational 
experience in an industrial environment. 
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Aluminium Electrolytic 
Capacitors 

To add a higher level of confidence to your equipment guarantee. 

RADIAL (TW): Voltage Range : 6.3V to 450V 

Capacitance Range : 0.47MFD. to 4700MFD. 

A wide variety of values in small physical sizes, close 
tolerances (± 20%), excellent lead rigidity and solder-ability, 
exceptionally low leakage currents, low tan delta and superb 
finish and marking. For use in B & W TVs, CTVs, VCRs, 

Radios, CTRs, 2-in-ls, Amplifiers, Computers, SMPSs, 

Stablisers, Invertors, Instruments, industrial Equipment etc. 


m 


V 


AXIAL (TT): Voltage Range : 6.3V to 450V 

Capacitance Range : 0.47MFD. to 4700MFD. 
For situations wivre height is a constraint, the 
alternative in Axials having the same features as 
mentioned for Radials. Ultrasonic welding ensures 
perfect contact. For use in instruments. Process 
Control Equipment, Intercoms, Telecommunications, 
Industrial Equipment, Strobe Flashers, Mixers, Elevator 
Controls, Computers etc. 




LUG (L): Voltage Range : 6.3V to 450V 

Capacitance Range : 68MFD. to 10000MFD. 

Lug (can) type capacitors offer exceptional 
standards of quality, reliability and finish, 
with small physical sizes, exceptionally low 
leakage currents, and safety in Voltage 
Ratings (for 200V and above, surge voltage 
= Rated voltage + 50V). Essential for 
professional grade applications like TV 
SMPSs, Amplifiers, Industrial Equipment, 

Power Supplies, Instruments and Process 
Control Equipment, Computers etc. 
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Creating new frontiers of confidence. 


webel sen capacitors limited 


Registered Office and Factory : Block BN, Sector V, Salt Lake City, Calcutta 700 091, Telephone ; 37-2465/37-2484/37-1533 
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Products you need from people who care 


integral 


MINIATURE ROTARY SWITCHES 



Contact rating 250V AC 500 mA 30VDC 
200mA... current carrying 2A... Contact 
resistance less than 10 m ohms... contact 
made of spring quality Cu Alloy or coin 
silver... Rotor and Stator—glass filled 
DAP... various circuit combinations and 
hardware as per customer’s 
specifications. 


SUBMINIATURE TOGGLE SWITCHES 




Contact rating 250V AC 2 A or 28V 5 A... 
Contact resistance less than 10 m ohms.. 
Com silver contact standard gold plated 
for ‘dry circuit’ application with loads of 
0.4 VA below 20 V max... 3 pole & 4 pole 
also available Body Glass filled DAP... 
Chrome Plated lever... various coloured 
plastic caps. 


INTEGRAL SYSTEMS AND COMPONENTS PRIVATE LIMITED 

Regd Office & Factory 4S/7A, Qubbanna Industrial Estate VI Block Rajajinagar, Bangalore-560010 

Tel 354247 Tlx 0845/696 TMB 38 

Madras Office 25, Gopalaknshna Ayyar Road T Nagar, Madras-600017 Tel 442380 


YOU CAN FORGET SOURCING 
PROBLEMS OF POTENTIOMETERS 

PEC's Carbon Track Potentiometers 
incorporate a printed conductive Plastic 
Track which virtually eliminates all noise 

_ problems A unique two finger wire 

contact ensures consistent performance 

Guaranteed to last for atleast 20,000 
YfifP operations the panel mounting/PCB 

w 1 mounting Potentiometers are available 

A r y with different options of Metallic 

■111 T casing (16M) Plastic Casing (16P) 

B and 4mm or 6mm spindles 

^ ^0mL> 3 Attractively priced they come also with 

jgMt the option of a 2 Pole, 250 VAC 2 Amps 
(63 Amp Surge) Switch with solid 

FROM PEC - COMMITTED TO QUALITY 
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PEC POTENTIOMETERS LTD. 

SALES OFF B51, ELECTRONIC COMPLEX 
KUSHA1GUDA, HYDERABAD-500 762 
PHONL OFF 63432. 64476 
Sales OFF 850283 TELEX 0155-6291 PECO-iN 
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Cut costs 40%! 

ESETIndia’s largest manufacturer 
of semiconductor devices, 
introducesTO-202 plastic package! 

A breakthrough in technology! 

10 watt Power Dissipation. 

Many reputed large 
manufacturers have 
approved and reduced 
their cost. Why not you! 

HL100, HK100, BD115,2N 3501, 

2N 3440,2N 4033 and 2N 2905 families. 

Replacing the outdated TO-39 Metalcan devices.^^\ 


HINDUSTAN 

CONDUCTORS (P)ITD. 

(SOLD STATE DEVICES) 

•TOMORROWS ELECTRONICS TODAY 

DharmsinhPark,Tundel BMC House, 

National Highway No. 8, N Block Middle Circle, 

Post Box No. 60, Connaught Circus. 

Nadiad387001. New Delhi 110001. 

Telex: 0171-201 Telex: 3338 

Telegram: ELECTRON Tel: 3311180 

Tel: 3062.4613,4614 



Maker Chambers No. Ill, 

1st floor, Jamnalai 
BajajMarg, 

Nariman Point, 

Post Box No. 11597 
Bombay400021. 

Telex: 011-2726 
Telegram: CARRYPOWER 
Tel: 220409,220453 
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Fibre Optic 
Transmission 
Technology 


F ibre optic transmission technology has made 
great progress as one oi the leading forces towards 
a more advanced information society. The low 
transmission loss, noise immunity and wide band¬ 
width of optical fibres now make it possible to realise cost 
effective and highly reliable systems in a broad spectrum of 
applications transmission of audio, video, high speed dig¬ 
ital and analogue signals in local exchanges and long-haul 
communication systems, instrumentation, local area net¬ 
works. distributed computer control systems and also in 
special purpose systems. 

Fibre optic transmission technology owes its origin to two 
epoch-making scientific breakthroughs made in 1970: one, 
the success of Corning Glass Works in the large-scale reduc¬ 
tion of transmission loss in optical fibre and two, Bell Labor¬ 
atories' achievement of continuous operation of a 
semiconductor laser at room temperature. Since then, this 
technology has developed very rapidly and today finds wide 
scale industrial and commercial applications. It has 
exceeded the expectations of even the most optimistic fore¬ 
casts in market projections 


Mr S.K. I’uranik is incharge <>l the 
electrical/electronic laboratory set up 
for commissioning ol the 4M1 expansion woik 
at the Bhilai Steel Plant. 


Advantages 

Fibre optic cables compare lavourably with HF symmet¬ 
rical and coaxial cables. Optical fibre systems offera number 
of advantages. 

Wider bandwidth. Existing optical fibre systems transmit 
hundreds of MB/sec over thousands of kilometres. A I & I's 
latest system can handle 6000 simultaneous telephone calls 
on each pair of fibres (a pair is required: one to transmit and 
another to receive the signal). This capacity will increase 
four-fold by 1988. An experimental system that should be 
commercially available within a few years transmits 2 billion 
bits/sec over 100 rcpeaterlcss kilometres. At this rate, the 
entire text of the 30 volumes of ‘Encyclopedia Britanica' 
could be transmitted in less than a second. 

Attenuation. Repeater span of over 100 kms has been 
achieved with 2 dB/km attenuation at l.5um wavelength, 
resulting in increased system reliability as well as lower 
initial and maintenance cost. 


ACfQfJST 1986 


25 



Noise immunity. Optical fibres are inherently immune to 
radiation and electromagnetic and electrostatic interference 
such as lightning, motors, EH'T (extra high tension) power 
lines, radio frequency and crosstalk, irrespective of data rate. 

Size and weight. I he greater signal carrying capacity is 
accompanied by its smaller size and lesser weight. A copper 
cable carrying 36,000 channels has a diameter of 7.5 cm and 
weighs 11 kg, in. By contrast, a fibre cable carrying 50,000 
channels is only 1.25 cm in diameter and weighs just 1.2 
kg, m. I his saves in shipping, storage and installation costs. 

( dmpatibility with conventional electronics. Fibre optic 
systems match perfectly wit h the present day electronic com- 
mumcation s-ystems utilising digital CM OS/II (.integrated 
circuit and large scale integrated circuit technology. 

Modular design. With their modular design, each compo¬ 
nent of fibre optic system can be upgraded individually, 
without the need for an overhaul of the entire network. 

Security. It is extremely difficult to tap a glass fibre with¬ 
out detection. This makes it ideal lor military and other 
sensitive applications. 

No scarcity of raw material. It is made of silica, available 
on earth in abundance. 

Safety. I'herc is no sparking or short circuit in optical 
fibres. It can be used in hazardous environment. 

Insulating medium. Its dielectric property is advantage¬ 
ously utilised in several applications. 

The libre optic transmission system can be divided into 
three main functional units: (i) the transmitter or the source; 
(ii) the receiver or detector; and (iii) the propagating 
medium. 

Transmitter or source 

The electrical signal input to the transmitter is converted 
into light signal output which in turn is launched into the 
fibre cable through suitable coupling. The transmitter con¬ 
sists of a modulator or coder, a driver circuit and a tempera¬ 
ture compensating circuit and a transducer. 

Transmitters are available hi sizes as small as 1.5 cm * 
3.7cm, 24-pin, dual-in-line modules. Integrated circuitiy is 
used for coder, driver and compensation circuits. Input of 
the module matches the electronic communication circuits 
delivering the input electrical signal to the transmitter. 

I he transducer for converting electrical energy into light 
should be a small, bright, fast, monochromatic source for 
efficient, long distance, fast data transmission with low dis¬ 
persion and high reliability. Light emitting diodes (LED) 
and laser (light amplification through stimulated emission of 
radiation) diodes (LD) are used for this purpqse. Both can 
operate in either the short-wave or long-wave spectrum. 
Early developments were confined to the operation of source 
transducers in the short wavelength region. 

LEDs (typically 50/iW output/100mA driving cur¬ 
rent/ 2.5V operating voltage) and LDs (typically 5mW out¬ 
put/70mA threshold current/0.5ns rise and fall time) ol 
GaAIAs/ GaAs double heterogenous structure are used for 
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0.76-0.89)um and GaAsP/InP/buried-hcterojunction type 
LDs (typically 3m W/ 30mA threshold current/0.5ns rise and 
fall time) are used for 1.2-1.6dm wavelengths. 

LED is a low-cost, simple, reliable long-life device with 
linear input/output characteristics. On the other hand, the 
laser diode is not a very stable device. Due to the strong 
dependence of its threshold current on temperature, the laser 
diode should be operated at some fixed temperature within 
the operating range. The temperature is controlled by peltier 
cooling elements. 

Fabrication of LED and LD is done with a double hetero¬ 
junction, liquid phase, epitaxial growth process. Due to 
wave guiding characteristics of the recombination layer, 
energy is emitted in a narrow cone in the plane perpendicular 
to the plane of the junction. LDs and LEDs are provided 
with factory assembled fibre pigtails so as to avoid the need 
lor field alignment of fibre to the devices. 

Receiver or detector 

It receives the optical signals from the transmission link 
and converts them into electrical output signals. The receiver 
consists of transducer, amplifier, threshold detector, com¬ 
parator, error detector and decoder or demodulator. Receiv¬ 
ers are also available in sizes as small as 1.5cm * 3.7cm, Dll. 
module. Integrated circuit technology is used for the various 
receiver circuits. 

Major receiver transducer requirements are high effi¬ 
ciency, high speed response, low noise and low operating 
voltage. Photodiodes, used as receiver transducers, are of 
two types PIN (P, N and 1 intrinsic) and APD (avalanche 
photodiode). In response to the light signal received from the 
transmission link, reverse biased detector delivers electric 
current to the load resistoi. PIN diodes require about 5 to 20 
volts and APDs as much as several hundred volts. 

APDs have internal amplification due to the avalanching 
(multiplication by collision) of free charges. Gains up to 
several hundred are obtainable, making an APD receiver 
more sensitive than a PIN diode receiver. High cost and the 
need for large power supplies arc the disadvantages of an 
APD. Silicon photodiodes are suitable for short wavelength 
region and have a peak responsivity of about 0.5 A/ W at 
0.85 pm. Germanium (Ge) and indium gallium arsenide 
(InGaAs) photodiodes have responsivities close to 0.7 and 
1.1 A, W respectively in the 1.3 to 1.55/zm range. 

Block diagram for dual-in-line, 24-pin transmitter and 
receiver modules are shown in Figs 1 and 2 respectively. 
Specifications of the transmitter module in Fig. I are as 
follows: 

1. 0-2MB/sec data rate 

2. 27dBm light output (80/xm cone) 

3 . 80()-900nm wavelength 

4. GaAIAs LED light source 

5. +5 +0.25V voltage supply 

6. TTL compatible 

7. -20° to +70°C operating temperature 

ELECTRONICS .EpflW 




Fig. 1: Block diagram of transmission module. 

8. 7.5mm * I Omm * 37mm si/e. 

The receiver module in Fig. 2 has the following 
specifications: 

1. 0-2MB/see data rate 

2. -38dBm minimum receiving power 

3. 20dB AGC range 

4. Si PIN detector 

5. I-4MH/ clock licqucncy 

6. TTL code level 

7. 5 40.25V voltage supply 

8. TTL compatible 

9. -20"C to +70"C operating temperature 

10. 7.5mm x 15mm x 37mm size 

These modules are TTL-compatiblc and accommodate 
arbitrary data formats. I hey provide data transmission over 
2 km at a 0-2MB/sec NRZ (non-return to zero) data rate. 
1'hese modules use 80)Am graded, index profiled optical fibre 
with an attenuation of i5 dB/km. Operating on a single 5 V 
supply, they provide liming signal transmission and auto¬ 
matic link monitoring signal detection to realise regenerative 
multi-repeating transmission. 

Propagating medium 

Plastic and glass fibres are used as the propagating 
medium of light signals from transmitter to receiver. The 
principle of transmission of energy along an optical fibre is 
similar to the concept of total internal reflection which 


occurs when light in a glass core strikes the boundary of the 
glass sheath of lower refractive index at greater than the 
critical angle. It is directly dependent upon the ratio of the 
two refractive indices. Plastic fibre cables are used in optical 
transmission because of their low cost, high source-fibre 
coupling efficiency and ease of handling. Their attenuation 
is high and restricts their application to short links of around 
30m. 

Optical glass fibre cables consist of a glass fibre clad with a 
sheath of different glass. The core has a higher refractive 
index than the sheath. The fibre glass is made o( pure silicon, 
it should have a very low optical scattering and absorption 
for low losses. The transmitted energy must be optimum 
with regard to amplitude and phase for maximum transmis¬ 
sion capacity. 

Despite its high tensile strength, glass fibre needs protec¬ 
tion against excessive mechanical loading forces, which 
might occur when pulling a fibre cable through a duct or 
when hanging it between two poles. To minimise the effect of 
lateral crushing force, one or two soft plastic buffering layers 
normally cover the sheathed fibre. Applied shortly after 
production of the fibre, this buffer provides cushioning and 
resistance to scratches. 

The buffer fibre may be placed loosely within a surround¬ 
ing plastic tube. In the loose tube the fibre is isolated from 
external crushing forces and is relatively insensitive to cable 
bending. The tube may be surrounded by tensile strength 
member (kelvar) brading. It is further covered by a plastic 
sheath such as polyurethane to protect against abrasion and 
to ease handling (Fig. 3). Moisture protection can be pro¬ 
vided by filling the tube with a gel. Steel or fibre glass rod is 
placed inside the cable for increased strength. Armouring 
can also be included for further protection. 

The three type of fibres are: (i) step index fibres (SI); (ii) 
graded index fibres (GRIN); and (iii) single mode fibres. 

Step index fibre 

Step index fibre has an inner glass core whose refractive 
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Fig. 2: Block diagram of receiver module. 
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Fig. 3: Long wavelength, four-core layer type optical fibre cable 
structure. 

index is slightly greater than that of the surrounding glass 
cladding. Variations include a glass core with plastic clad¬ 
ding and a plastic core with plastic cladding. It is called step 
index fibre because of the rapid change in refractive index at 
the core-cladding boundary, giving rise to a step-like profile. 
Refractive index remains constant from the core centre to 
the core boundary. 

The core traps rays of light by a phenomenon called total 
internal reflection. Light rays which strike the core-cladding 
interfere at an angle greater than the so-called critical angle 
and undergo 100 per cent reflection. The equation sin <t> - 
nlj n 1 determines the critical angle, where n I and n2 are the 
refractive indices of the core and cladding respectively. 

The wave guiding process consists of light rays zigzagging 
down the fibre, continually reflecting at the core cladding 
interface. While medium bending does not seriously disturb 
the transmission process, excessive bending will cause some 
rays to fall below tfie critical angle, lesulting in leakage of the 
light out of the core into the surrounding medium. 

Information carrying capacity of a transmission line is 
proportional to its bandwidth. For fibres, the bandwidth is 
conventionally included in its characteristic bandwidth- 
length product (B * L). Step index fibres have a bandwidth- 
length product value of 25 to 30 MHz/km. 

Graded index fibre 

Graded index fibre has a refractive index which decreases 
continually from the core axis to the outer edge. The refrac¬ 
tive index variation causes light rays to follow sinusoidal 
paths along the length of the fibre rather than undergoing 
abrupt reflections, as in the case of the step index fibre. 

The higher order modes travel longer distances faster so 
that all modes arrive at the receiver nearly at the same time. 
Graded index fibre has a bandwidth-length product value of 
600 MHz/km or more. 

The bandwidth capacity arises from signal attenuation. 
Thus, system design requires the following two separate 
calculations to determine the suitability of a fibre for pres¬ 
cribed bandwidth and length: 

I. A calculation of total attenuation to ensure that suffi- 
#nt power reaches the receiver to clearly detect the 
intended message. 

ffVnalculation to ensure that the bandwidth-length pro¬ 


duct is not exceeded. 

Typical fibre cores (50 to 200jim diameter) greatly exceed 
the operating wavelengths making these fibres multimode 
waveguides. This means that the light injected into one end 
of the fibre breaks up into many different patterns fortrans- 
mission to the other end. 

In step index fibre, the different modes correspond to rays 
travelling at slightly different angles as they zigzag down the 
fibre. Numerous modes also exist in large GRIN fibres. The 
differences between the modes of these fibres are difficult to 
describe in a simple manner. Nevertheless, many different 
patterns of light are possible in a multimode GRIN fibre. 

For both SI and GRIN fibres, different modes travel with 
different velocities. This causes distortion of the modulated 
wave shapes. The amount of distortion increases as the wave 
travels through fibre. It is primarily this effect which limits 
the bandwidth of multimode fibres. 

Single or mono mode fibres 

Single mode fibres improve the above situation. Limiting 
the core diameter to a small size of 0.005 to 0.006 mm in 
single mode fibre helps propagation in the axial mode only. 
As the multimode distortion is eliminated, these fibres have 
much higher bandwidth capacities ranging up to several 
thousand MHz/km. 

Since different wavelengths travel at different velocities, 
material dispersion for single mode fibres contributes most 
heavily to signal distortion. Material dispersion manifests 
itself when white light is decomposed into various colours by 
a glass prism. The different velocities lead to an unequal 
amount of bending of ray sources which emit light over a 
small but significant range of wavelength. The accompany¬ 
ing range of wave velocities occurring in the dispersive fibre 
results in signal wave shape distortion. Dispersive distortion 
would disappear if the source emitted perfectly coherent, i.e. 
single frequency, light. Since dispersions in glass disappear 
around l.3yum, single mode fibres have extremely large 
bandwidth capacities at this wavelength. It has a bandwidth- 
length product value of 10 GHz/km. 

Single mode fibres are difficult to use because of their thin 
core. Precision connectors are expensive and splicing must 
be performed carefully. Single mode fibres operating in a 
low loss, small dispersion, long wavelength region provide 
the capability tor constructing long, high data rate links. 

The system designer must choose between step index, 
graded index, multimode and monomode fibres, specifying 
the operating wavelength. 

Connectors/coupling 

For connecting fibre cables to the attached devices, opti¬ 
cal connectors are required. These can be repeatedly con¬ 
nected and disconnected without affecting the system 
performance. Similarly, connectors are required for con¬ 
necting cable to cable. Precision machine parts are used for 
coupling. Available connectors are moderately successful in 


ci enranwirs con VC 



minimising losses. Typical high quality connectors have 
losses less than I dB. 

A fibre does not transmit all the rays of light incident upon 
its face, it efficiently guides only those rays which strike it 
within a small angular range. Rays within this range undergo 
total internal reflection for index fibre. They are preferably 
redirected periodically towards the core axis for GRIN 
fibres. Incident rays falling outside the acceptance range are 
eventually lost by transmission into the fibre cladding and 
buffer. 

The fibre numerical aperture (NA) is given by N A = sin g , 
where e (called the acceptance angle) is the maximum 
incident ray angle (measured from the fibre’s axis) that will 
result in efficient transmission. Manufacturers’ data sheets 
always include this important fibre characteristic. Numeri¬ 
cal apertures of typical fibres range from 0.1 to 0.5. The 
corresponding acceptance angles vary from 5.7° to 30°. 

Most light sources emit rays over a wide angular range, 
normally much larger than the fibre’s acceptance angle. Due 
to this the source to fibre coupling efficiency can be quite 
low. For surface emitting LEDs, the coupling efficiency into 
a multimode step index fibre is (NA) 2 . This is applicable 
when mounting the LED directly against fibre end. 

For example, if NA is 0.2, the efficiency is only 0.04 or 4 
per cent. This represents a 14dB power loss in transferring 
light from the source to the fibre. The surface emitter 
radiates light over a cone whose full apex angle is 120°, while 
the fibre in this example only collects light over a 23° core 
angle corresponding to an 11.5° acceptance angle. 

Edge emitting LEDs concentrate their light a bit more 
than surface emitters so that the coupling efficiency 
improves a few dB in relation to the results predicted by the 
preceding equation. Laser diodes concentrate their radiation 
even more. Laser diode coupling losses of 3 to 5 dB into a 0.2 
NA fibre are possible. In system design, one of the first 
considerations is the source-to-fibre coupling glass. 

Lenses are often used to collimate the light radiated by a 
•.ource. This improves the source coupling efficiency by 
decreasing the divergence of the emitted light rays. Coupling 
ight from the fibre into the detector is relatively easy. The 
tibre simply butts against the detector’s surface. Due to the 
detector’s insensibility to ray direction, nearly all the detec¬ 
tor’s active surface is larger than the fibre’s core. 

Cabling and splicing 

Cable laying is easy. Fibre optic cable can be laid directly 
in the ground or in ducts, or erected on utility poles. Both 
permanent and temporary fibre connections need to be 
made in fibre links. Low loss connections require (i) smooth 
and parallel fibre end faces, (ii) minimum air gap between 
the fibres, (iii) angular alignment of the two fibre axes, and 
(iv) axial alignment of the two fibres. These conditions are 
met with varying amount of success by a number of connec¬ 
tors and splicing schemes. 

Flat ends are obtained by several methods. In one, the 


fibre is scribed lightly with a sharp, hard (diamond or sap¬ 
phire) blade and then pulled apart. Tools are commercially 
available to perform this operation. Rubbing the fibre with a 
fine sand paper and polishing compound also help. Mechan¬ 
ical alignment performed by connector bodies is not a 
simple task because of the small diameter of most fibres. For 
example, a 5QUm fibre has a loss of about 0.6 dB if the axial 
misalignment is only 5 m m. 

Permanent connections between fibres are most easily 
produced using fusion splicers. The two fibres fuse together 
when heated in an electric arc. Losses of 0.1 d B are common. 

Developments and future trends 

Initial optical fibre development was confined to a multi- 
mode technology. 1982 saw its commercial development and 
initial installations of single mode fibres. Single mode is 
superior to multimode technology as its more concentrated 
power allows for longer distances before the optical signal 
needs to be regenerated. 

Today graded index fibres are made in commercial quan¬ 
tity. With an attenuation of less than 4 dB/km to a wave¬ 
length of 0.80 m m, single polarisation optical fibre will find 
use in coherent optical communications of the future and 
optical sensing equipment. This low-loss fibre has excellent 
polarisation retention properties, even with disturbances 
such as bending, vibration, thermal changes. It thus trans¬ 
mits the phase information as well as optical energy. Atte¬ 
nuation as low as 2 dB/km at 1.5 m mwavelength has been 
achieved which is close to the theoretical minimum at that 
frequency. 

Development is progressing on a new and original tech¬ 
nique for fibre production called the root accumulation 
method. This technique guarantees excellence in quality and 
performance features. Infrared fibres such as fluoride glass is 
being developed. Ultra-low loss of 10~ 3 dB/km at 2-4Mmis 
expected to be achieved practically. 

Since the optical fibre exhibits a natural minimum signal 
attenuation of around 1.3 and 1.5 microns, recent device 
development has focused on laser diode and LED operation 
in that area. BH-type (buried-heterojunction type) 1.3/um 
long wavelength band laser diode has been developed. It is 
excellent for use in long-haul transmission in view of its low 
threshold power and single mode oscillation characteristics. 

Fibre optic transmission system 

The first generation of fibre optic systems (whose installa¬ 
tions began around 1976) operated in the short wavelength 
region because of the availability of suitable light sources 
and detectors. This region will always be popular because of 
the relatively low cost of these devices. 

Second generation systems utilise the lower loss, long 
wavelength region. Fibres have greater information carrying 
capacity in this region. 

Third generation systems combine single mode fibres with 
highly coherent laser diodes in the long wavelength region. 
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Exceptionally high data rates and extremely long transmis¬ 
sion paths have resulted. 

Considering the developments in communication systems 
during the past several years, it is evident that applications of 
fibre optic communication systems are becoming more and 
more practical. Optical fibre networks have now been intro¬ 
duced in such industries as electrical power, steel, auto¬ 
mobile as well as in long distance optical transmission 
systems in public telecommunication networks. 

Development of fibre optic systems is associated with the 
development of optoelectronics. Optoelectronics has the 
potential of developing new communication and informa¬ 
tion processing systems by means of integrating devices and 
systems. In coming years, optoelectronics should play a key 
role in upgrading information systems and its impact on 
information industry will become more and more apparent. 

Several transmission systems have been developed, for 
diversified applications such as (i) short wavelength trans¬ 
mission modules lor the communication, (ii) long wave¬ 
length transmission modules for telecommunications, (iii) 
digital transmission modules, (iv) analogue modules for IV 
transmissions, and (v) system modules including link trans¬ 
mission modules for use in data loop transmission systems 
such as office automotion fibre loop link systems which 
carry voice, data and facsimile signals and highway traffic 
control systems. 

Some of the systemsslated lorcurrentand future develop¬ 
ment are: 

1. Digital video transmission system that simultaneously 
transmits one TV channel as well as voice and data signals. 

2. Bidirectional wavelength multiplexed transmissions 
carrying audio, data and request signals as well as video 
signals. 

3. High resolution TV and TV telephones applications. 

4. Fibre optic subscriber distribution systems. 

5. International submarine optical fibre systems. 

Digital and analogue transmission links are designed spe¬ 
cifically for the fibre optic transmission systems consisting of 
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Fig. 4i Configuration of an optical digital transmission system. 


a modular or subrack transmitter and receiver in small 
compact package. These systems offer the designer a choice 
of sensitivity, bandwidth, and other specifications making 
them useful in a wide variety of applications such as data 
transmission, high voltage optically isolated data systems, 
computer interface, process control and instrumentation. 
These small-size modules are complete functional units 
requiring a standard TTL data input and 5V power supply 
for operation at data rates of 50 MB/sec for distances over 2 
km. 

Fibre optics find application in a variety of modern trans¬ 
mission systems. Let us briefly discuss some systems deve¬ 
loped and used for commercial applications. 

Long wavelength transmission system 

An optical PCM transmission system used for medium 
capacity communication is configured in Fig. 4. It is a 
32MB/sec optical transmission system with a wavelength of 
about 1.3M m and repeaterless transmission distance of 35 
km. The system uses GaAsP/ InP LD for optical source and 
Ge-APD for optical detector. The matchbox-size LD 
module contains a peltier device and thermistor, a photo¬ 
diode, three rod lenses, a beam spliter and an optical connec¬ 
tor. Coupling loss is 3 to 7 dB. The module is a smaller device 
consisting of Ge-APD, a rod lense and a connector. Its 
coupling loss is less than 3 dB with a quantum efficiency ol 
70 per cent. 

The two-way optical transmission equipment (OTE) is 
composed of the following packages: a bipolar unipolai 
converter (B/V), two optical transmitters (E/O), an optical 
directional-coupler (OPT-H YB), a modulator and demodu¬ 
lator (OW-SV), optical converter (U/B), an error detector 
(ERR-DET), and a power supply (PS). OTE is connected to 
a multiplexer (MUX). Bipolar code is used between the 
interface of the OTE and the MUX. OTE size is 250mm * 
520mm » 225mm. Its subrack structure makes installation 
and maintenance easy. 
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Fig. 5: PFM equipment configuration. 

Analogue optical video transmission system 

Higher resolution on video pictures and longer distance 
transmission can be realised by using optical fibre video 
transmission. It is superior to metallic line video transmis¬ 
sion because of its wide bandwidth and low optical loss and 
less noise. It is being used increasingly in industrial television 
systems (IIV), video response systems, CATV and other 
areas. 

System configuration shown in Fig. 5 is a pulse frequency 
modulation system (PFM) with laser diode (1.3/nm wave¬ 
length) used for about 20 km long distance transmission for 
video monitoring (used in railway, highways etc). In this 
system, the carrier frequency is modulated by the video 
signal and the modulation output is changed to a pulse 
waveform. The laser diode current is driven by this pulse. At 
the receiver, transmitted signal is demodulated into a video 
signal. The SNR obtained by the system is 51 dBafter20km 
transmission. 

Optical fibre data free-way (DFW) system 

With greater automotion and integration, local area net¬ 
works have become larger and more advanced in process 
control and office automation areas. With its excellent prop¬ 
erties such as low attenuation, broad bandwidth, and totally 
dielectric transmission medium, fibre optics can effectively 
realise communication subsystems like wide area, broad 
bandwidth network system and anti-environmental instru¬ 
mentation and control systems, which are difficult to make 
with conventional electric transmission systems. 

Fig. 6 shows a basic configuration of a lOMB/sec fibre 
optic data free-way system for a large-scale distributed com¬ 
puter control. It consists of 3R (retiming, reshaping,regener- 
ation) repeaters, fibre cable and node control, master 
control and intelligent stations. By adopting the duplex 
configuration of the control station (CST) and each acting as 
a backup for the other, a reliable optical fibre DFW system is 
realised. The master station is connected to the host compu¬ 


ter. Its main functions are (i) transmission control for the 
loop systems, (ii) data transfer control, and (iii) high speed 
interface control to the host computer. 



Fig. 6: Basic configuration of the DFW system. 

The intelligent station is connected to a terminal compu¬ 
ter. According to the remote command from the host com¬ 
puter, it performs the following functions: 

1. Start, stop and reset function of the terminal computer. 

2. Remote loading of data and programs (live or diagnos¬ 
tic) from the host computer. 

3. Read-back function of programs in the terminal com¬ 
puters and RAS (reliability of availability and service) 
information. 

Following are the system specifications: 

1. Max. 225 stations/loop 

2. Max. 2kms distance between stations 

3. iOMB/sec transmission speed 

4. Max. 512 bytes variable length message 
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Fig. 7: Syatem configuration of .UMB/sec loop network. 


5. Automatic retransmission 

6. Max. 900kB sec channel throughput 

7. 0-50°C operational temperature 

Optical fibre loop network 

Fig. 7 configures a 32MB/.sec optical fibre loop network 
for application in production control, laboratory and olhce 
automation. It is a packet switching network which provides 
international standard packet interlace CX I 11 * 25, to the 
terminals with following specifications: 

1. Max. 126 nodes/loop 

2. 100km max. loop length 

3. Max. 2km.s distance between nodes 

4. NM communication mode 

5. 32MB/sec transmission speed 

6. Token access and loop answer method 

7. LED emitter and PIN PD detector 

8. 3dB/ km optical fibre pair loss 

Cost 

There is a steady decrease in the price of cable, compo¬ 
nents and systems. Over a decade optical cable industry has 



experienced a 45-fold increase in the amount of cable used 
and during the same period the cost of fibre cable has come 
down by 60 per cent. The cost of optical fibre cable is now 
competitive with that of copper cables. 

As an infant technology, fibre optics is bcncliting from the 
declining prices that accompany anearly phase of industrial 
growth, it is expected that the costs of fibre optic cable and 
associated optoelectronics will continue to decrease at the 
rate ol around 15 per cent a year. Copper transmission, a 
more mature technology, oilers little promise of either 
advances in capabilities or downward trend in prices. 
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CLEAN ROOMS 

C lean rooms, once thought to be a luxury, have 
become the precision tool of sophisticated tech¬ 
nology today. The electronics industry, right from 
the wafer fabrication to the final assembly of the 
printed circuits, has a common concern for quality control 
of the manufacturing process. 

The airborne dust particles have disastrous effects on the 
final product in terms of yield and reliability. This calls lor 
stringent requirement of environmental control. It must be 
appreciated that the magnitude of dust hazard is not the 
same for a semiconductor industry manufacturing ICs, tran¬ 
sistors etc as that for the assembly of printed circuits. 1 hat is, 
the degree of cleanliness required is not the same in each of 
the processes. 

The word cleanliness has taken a new dimension with the 
entry of the sub-micron technology in the electronics field. 
Even particles from the face powder or nail varnish from the 
operators present a real hazard in the miniature component 
fabrication and assembly. 





hair line cracks, shorting or pin holes in the printed patterns. 
1 he extent of damage by the airborne contaminants, how¬ 
ever, will not be of the same order as in device fabrication. 
Thus, in order to realise the inherent uniformity, low cost 
and reliability of electronic devices and circuits, the under¬ 
standing of contaminant effects and their stringent control is 
a must. 


Precision tool of sophisticated electronics 

technology 


The advances in control capability and contamination- 
free design have begun the age of clean room robots. The 
specially designed clean room robots will result in decreased 
particulate generation, minimised processing errors and 
increased process control and flexibility. This means a better 
yield and consequently more cost-effective production. 

The effect of the contaminants in the electronic device 
fabrication iS seen in degradation of the electrical character¬ 
istics such as open circuit, short circuit, low gain and even 
totally dead device. Again, in the final assembly of the 
circuits, the contamination may lead to low resistance or 
short between the multilayers of the printed circuit boards. 

Mr K. Barua is a scientist at the Hybrid Microelectronics Division at the 
Defence Electronics Research Laboratory, Hyderabad. 


K. Barua 

Definition 

,1 he clean rooms are designated to a certain class if there 
are less than a corresponding number of 17.97 microns/m’ 
(0.5 micron per cubic foot). This follows from the federal 
standard 209B, titled ‘Federal Standard Clean Room Work 
Station Requirement Controlled Environment’. That is, a 
class 100 clean room will have less than 100 particles larger 
than 17.97 microns/ m’ (0.5 micron/ cubiefoot), a class 1000 
less than 1000, and so on. 

With the emergence of the ULSi (ultra large scale integra¬ 
tion) and VLSI (very large scale integration), the require¬ 
ment of cleanliness of the order of class 10, class 1 or even 
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class 0 have become necessary. The classifications are being 
based on the extrapolation of 209B standard. But no official 
standard has yet been developed and the federal standards 
developed in I960 for aerospace industry and revised in 
1976 are once again under revision for a new definition for 
ultra-clean rooms. 

Identification and measurement of 
airborne contaminants 

The major contribution to the airborne particulate depo¬ 
sition in a factory environment is sedimentation, but the 
process becomes complicated by the effect of biownian diffu¬ 
sion, coagulation, inertia, turbulent flow, artificial agitation 
and other secondary forces. Gravity is, of course, the most 
commonly recognised mechanism for particulate movement 
and deposition. I hese deposited airborne particles have to 
be measured and identified for their effective control. 

I he examination of the product surface and the environ¬ 
ment for the presence orabsence of particles is the most direct 
type of measuring method. Visual examination with the aid 
of a microscope can provide not only quantitative informa¬ 
tion but can often lead to direct identification of the type of 
particles present. Such identification of particles is the first 
step in elimination of their source. 

The simplest technique is to permit the particles to settle 
from theenvironment by gravity on a clean substrate, prefer¬ 
ably glass, and analyse. This process however does not 
represent all particles existing in the environment air since 
only the larger particles ( > 5 microns) tend to settle down on 
surfaces within reasonable time, l'he time required to collect 
an adequate sample may be anywhere from two hours to 
several days, depending on the cleanliness of the working 
environment. Secondly, this technique lends to collect parti¬ 
cles generated by people and processes in the immediate 
vicinity of the sampling spot. Of course, the sample is more 
typical of what the product sees, but not necessarily typical 
ol the environment surrounding the product. 

I o quantify the finding, the sizing of particles us'ing the 
microscopic method require the definition of a standard 
dimension of measurement. The ambiguity arises as the 
particles are irregularly shaped. For a particle shaped like a 
peanut, the conventional sense of diameter has no meaning. 
However, the word has come to apply to a measurement of 
such particles. 

The most widely accepted diameter is the Martin's diame¬ 
ter which is the length of a line which divides a particle into 
two equal areas. The other, the Feret’s diameter, is the length 
of a line drawn between two parallel tangents on the particle 
(Fig. I). However, some constant direction must be chosen 
to measure the diameter. 

Several other diameters have also been employed over the 
years and appropriate graticules and reticles have been fashi¬ 
oned for their estimation. Such diameters are often termed 
as statistical diameters because a large number of them must 
b^ttfftsured and averaged before they become meaningful. 




Fig. 1: Particle diameter definition. 

The microscopic method can be both manual and automatic 
to some degree. In the automatic technique, the image anal¬ 
yser can count and measure number, area, some type of 
defined length, shape, optical density and perimeter with 
high speed using a sophisticated electronic system. 

The most popular electronic particle counters are capable 
of performing in situ measurements. Light-scattering parti¬ 
cle counters can instantaneously measure the airborne parti¬ 
cles down to 0.3 micron. This technique provides only a 
secondary indication of surface cleanliness. It must be 
assumed that if a product is exposed only to a clean environ¬ 
ment, the number of particles deposited on the product 
surface from the environment will be nearly zero. The limita¬ 
tion of this technique is that the integrity of light that is 
scattered by a particle depends to some extent on physical 
characteristics other than size, viz, the shape, colour and 
index of refraction. 

Again, since particle counting instruments measure only 
the particle in a relatively small volume of air, the statistics of 
sampling can be applied to the resulting data. The statistical 
error is equal to \j~h, where n is the number of data. It is 
evident that 100 particles of a given size must be counted in 
order to reduce the error to ±10 per cent. At a class 100 
condition one cubic foot of air must be sampled to achieve 
the ±10 percent error. Hence, it follows that cleaner the 
environment, the larger the air sample that must be sampled 
for a given statistical accuracy. 

The minimum particle size detectable with light-scattering 
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instrument is about 0.3 micron because of electronic signal- 
to-noise ratio limitations. However, counters have been 
developed for measuring still smaller particles by indirectly 
determining the electrical mobility of a charged aerosol. 

Design considerations 

The required cleanliness in the clean room is achieved by a 
number of techniques. One technique is the exclusion of the 
contaminants from entering the environment cither by 
filtering of the incoming atmosphere or isolating of the 
surface from the hostile environment. 1 he principle of dilu¬ 
tion can be used by passing contamination-!ree air through 
the given space in sufficient quantities to remove the contami¬ 
nants generated within the space. Further, air distribution 
design prevents or atleast minimises the recirculating eddy 
currents. The reduction of contaminant generation within 
the space by both process and personal control is another 
way. Lastly, since contaminant deposition from the environ¬ 
ment is time dependent, the advantage ol this fact is taken by 
reduction in the time of exposure of the contaminant- 
sensitive surface. These techniques are judiciously used to 
control the airborne particulate matter. 

Most clean rooms of higher order have 80-100 pci cent 
ceiling coverage with high efficiency particulate air (HEPA) 
filters and lights which are designed for free air-flow. The 
vertical flow type rooms have a false ceiling on top housing 
HEPA filter in an air handling duct and pre-filters under the 
floor grating. The air handling units arc provided on the 
sides in the plunum provided false ceiling (Fig. 2). 
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Fig. 2: Vertical laminar flow room. 

in the horizontal wall-to-wall flow arrangement, a bank of 
HEPA filter on one side and pre-filters on the opposite side 
are fitted with the air handling unit and ducting on top inside 
plunum. In this laminar air distribution system, the flow of 
air column is almost in a parallel beam. The horizontal type 
assumes highest or desired cleanliness for the first line of 
work position only, while in the vertical laminar flow system 
it is possible to achieve the required cleanliness over the 
entire area (Fig. 3). The air-velocity in the laminar flow 
system is kept at 90-100 fpm. 


Further, the clean rooms are maintained at a positive 
static pressure differential by proper air distribution with 
respect to the non-clean or relatively less cleaner areas. The 
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Fig. 3: Horizontal laminar flow room. 

make-up air added to the clean room is pre-filtered to at least 
the same degree of cleanliness as the recirculated air. For 
small volume of rooms the fresh make-up air may be 5 to 20 
per cent, but in rooms utilising a high volume of recirculated 
air, the fresh make-up volume should be decided on the 
number of operators working and calculated as 8.4948 m' 
(30 cubic feet) per minute per person. However, while decid¬ 
ing the fresh air make-up volume, the exhausted air due to 
chemical vapours should also be taken into consideration 



The selection of the right type of material for construction 
of clean rooms is very important. Materials which are liable 
to generate, harbour or attract foreign particles or fibres or 
need finishing or contain contaminants which through 
handling may be passed on to the product or released into 
the environment, should be avoided. 

The room flooring of PVC material welded at the joints 
and covered at edges to seal the flooring to the partition are 
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Vertical laminar flow bench: courtesy Clas Laminar Systems. 


of' importance. For illumination, a translucent cover over 
fluorescent lighting gives a good diffused light with pleasing 
appearance and at the same time heat and maintenance arc- 
kept outside the controlled area. 

Fillers used for filtering the particulates arc made of glass 
fibre/ esparto glass paper type or electrostatic collector type. 
The electric filter works on the principle that dust particles 
drift towards the ioniser with a very high electrostatic 
charge. These particles, carrying very high potential positive 
DC charge, are made to pass through collector cell compi is- 
ing positive and negative plates. T hese collector plates main¬ 
tain constant electrostatic collection forces for stable 
operation. The collected dust/fume particles adhere firmly 
to the plates. 

The glass fibre filters have a very high degree of efficiency 
and are also called absolute filters or HEPA filters. How¬ 
ever, the pressur; drop across this filter is greater than the 
electrostatic filter. Fibrous dry filter or viscous wet filters are 
used as pre-filters. The filter life depends on the location of 
the installation, operating conditions, efficiency of the pre- 
filters and season of the year. Electrostatic filters have the 
a dotage of being reused after cleaning whereas the H EPA 
fllt^:require replacement. 

3fl 


The ability of HEPA filters to provide particulate-free 
environment is tested by the DOP (dioctyl-phthalate) pene¬ 
tration test. By definition, an HEPA filter must demonstrate 
a minimum collection efficiency of 99.97 per cent for 0.3 
micron thermally generated DOP dust cloud and a maxi¬ 
mum clean filter pressure drop of 1.0 inch w.g. at its rated air 
flow capacity. This test is intended as a measure of the filter's 
ultimate ability to capture particles of any size at a practical 
operating pressure. 

I he other standard for testing is the British standard 
methylene blue test. A filter having a penetration of 0.03 per 
cent by DOP has a penetration of9.95 percent by methylene 
blue test. This indicates that methylene blue testing is more 
searching. 1 he methylene blue cloud has particles ranging 
from 0.01 to 1.3 microns, the mean size being 0.5 micron. 
The aerosol produced by DOP has a mean particle diameter 
of 0.7 to 0.9 micron. 

( lean room accessories 

A number of peripherals are used to increase the efficiency 
ol the clean rooms. The air shower or man cleaners are 
normally used for personnel cleaning before their entry into 
the clean area. The person stands in a closed cubical and is 
subjected to high velocity clean downward and sideward air 
flow. The air brushing action is obtained I rom the jets placed 
in the walls and ceiling. The air jet ensures that the scaveng¬ 
ing air reaches the clothings of the person at the correct angle 
and sufficient lorce to dislodge the dust particles from the 
clothings. The particles are skidded off and not driven into 
the texture of the clothing. Once the particles are airborne 
they arc trapped by the dust traps. 

Normally, air showers are interlocked and only one door 
can be opened at a time. They also act as a buffer air lock 
between the clean areas and relatively lesser clean areas. 
Often a small room attached to the clean room preceding the 
air shower is used. T his room maintains a positive static 
pressure between the clean areas and the outside hostile 
environment. 





Horizontal laminar flow bench: courtesy Clas Laminar System. 
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For control of foot-borne dirt or contaminants, tacky 
mats with a special pressure-sensitive surface to pick-up dirt 
and dust from shoe soles and heels are used. Air curtains 
mounted at the entrance of the air lock acts as an invisible 
dust and temperature barrier by a down flow of filtered air. 

Process materials from and into clean areas are taken 
through a small enclosed chamber with interlocking doors. 
Called pass box or hatch, it helps to limit traffic into the 
dean area. Similarly, the communication between clean 
areas and outside world is accomplished by electronic inter¬ 
coms or speak-thrus. A speak-thru is a small device with a 
thin diaphargm which permits one to talk and listen with the 
diaphargm acting as a barrier between the clean and hostile 
environment. 

Garments 

Garments used in the clean rooms also call for special 
attention. Lint-free dacron, nylon and polyester garments 
are used by the personnel for prevention of particulate con¬ 
tamination and to confine the innumerable biological fall¬ 
outs shed by the operators. If nylon overalls are to be used, 
some means have to be provided to de-ionisc the garments, 
thus making them non-electrostatic. The head covers must 
fit snugly and yet be comfortable enough to be worn for 
long periods of time. Use of gloves prevents skin flaking, 
perspiration and skin oils contaminating the product. Shoe 
covers must be of tightly woven fabrics to impede the pas¬ 
sage of dust and dirt. 

Cleaning mops used in clean areas should be highly absor- 
bant polyurethane foam sandwiched totally between dacron 
covers. Dacron is preferred as it has low retentivity to static 
charges. To make the garments antistatic, an antistat chemi¬ 
cal is dissolved in the final rinse water while washing the 
garments. On drying the garment, the antistatic chemical 
adheres to the fibres. This chemical has the property to 
pick-up moisture from the air and helps to reduce the static 
electricity. It is a surface agent and the quantity used decides 
the static reduction power. However, large quantity used 
will be more harmful as it is likely to flake in the clean areas 
during use. . 

The present trend is to use garment with silk texture 
polyester with an interwoven carbon thread for making 
them static-free. The garments need to be carefully designed. 
They should be fitting to eliminate abrasion against under¬ 
neath clothing and thus avoid contaminant fallout. All 
seams should fhmly envelope the raw edges of the material. 
The fabric must be tightly woven to minimise passage of dust 
and lint from the person’s body and inner clothing to the 
outside. 

Summary 

The importance of contamination control is not confined 
to the field of electronics but also in the manufacture or 
repair of space vehicles, human surgery/transplantation of 
organs, drug manufacturing, food processing and many 


applications which are poles apart in their similarity. 
Even in these diverse industries, the method of contamina¬ 
tion control has the common approach. It is quite unusual to 
think ol the human body as a product or an operation 
theatre or as a factory but the engineering principles of 
manufacturing environmental control are applicable. 

The control ol inlectious micro-organism in hospital 
operating theatres can be achieved in a manner identical to 
one used to protect airborne particles damaging the pattern 
generated in the electronic device fabrication. The only dif¬ 
ference one can think of is that the human body will become 
inlected due only to living contaminants or germs, while an 
electronic device can be 'killed'. 

The study does not end here. Even a particle ol a few 
microns can prevent tne correct functioning of y delicate 
gyroscope mechanism. With every stridethe mankind makes 
in any field, the word ‘cleanliness* takes on a new dimension. 

The design and construction ol clean rooms to meet the 
demanding needs of electronic component manufacture and 
assembly is a complicated and costly task. I'he state-of-the- 
art expertise has to be incorporated to analyse and under¬ 
stand the specific requirements for a tailor designed clean 
room. A successful design must ronsider the features as 
process How, operator flow, salely and above all cost effec¬ 
tiveness. It may be concluded that the clean room system is 
not a luxury as it justifies the system cost in terms ofthe high 
yield and reliability of the product. □ 
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Thermax 

Carbon Film Resistors 

that have proved 
their worth the world over 


Thermax exports 40% of its resistors 
to advanced countries in Europe, S.E. 

Asia, and lately to the U.S.A. 
in India too, Thermax resistors have 
helped leading black & white and 
colour T.V. manufacturers in the 
process of indigenisation. ET & T 
alone has placed a repeat order for a 
massive 8.5 million resistors. 

A heavy engineering company that's 
into areas like conservation of energy 
and preservation of the environment, 

Thermax has added on other hi-tech 
areas like computer software & 
electronics. And the merger emits 
signals that are pretty strong. 

Thermax Resistors 

□ Carbon film 0.25 W, 0.50 W, ±5 to ±2% tolerance 

resistors 1 ohm to 10 meg. ohms 

1.0W ±5% tolerance 
1 ohm to 1 meg. ohm 

n Metal film resistors 0.25 W ±1,±2& ±5% tolerance 
100ppm 

10 ohms to 1 meg. ohm 

□ Manufactured in a fully automated plant with computerised 
test facilities 

□ Meet JSS/MIL specifications 
n Approved by CIL/BARC 

n Excellent sokferability; ideally suited for wave soldering 
u Bulk and strip packings 

u Prompt delivery q ( 

Approved by LCSO, Bangalore 



THERMAX 

THERMAX PRIVATE LIMITED 

ELECTRONICS DIVISION 

T-134 Bhosari Industrial Area 
Bhosari, PUNE 411026 

Cable: THERMAX HO Telex: 0145-545 TMXS IN 
Tel.: (0212) 84234,84235 
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FOR MODERN COLOUR TV MANUFACTURE 


VHF/UHF 25 ~ 95 omh z SIGNAL GENERATOR 

new LSG-222 


• For different frequencies available 
simultaneously in an output 

• With amplitude modulation function 
for NORMAL and VIDEO inputs 

• Frequency is set by 5-digit 
digital switches (Variable in each 
step of 10kHz) 



p AL B C D s y G ’ t ;j K&l PATTERN GENERATOR 


LCG-399A 

• VHF: 

LOW 55~63MHz 
HIGH 185~205MHz 

• UHF: 

471.25-885.25MHz 

• PATTERNS 

Color bars, chrominance, 
Alignment (Circle Pattern), 
Luminance, 

Convergence, 
and 8 Color Rasters 



LEADER ELECTRONICS CORP. 

2-6-33 Tsunashima Higashi Kohoku-Ku 

Yokohama Japan 

TELEX: J47780 JPLEADER 


AGENT: (For,All India except East India) 

Krishan C. Arora & Co 
P.O. Box 4218, New Delhi-110048 
TEL: 6411133 TELEX: 031-66557 CABLE: JUBILANT 
AGENT: (For East India) 

Varas International Pvt, Ltd. 

7C, Urvashi, 3 Hungerford St., Calcutta-700017 
TEL: 44-0191 TELEX: 212915 CABLE: RANJI 
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IC SOCKETS 

HIGHLY RELIABLE-. 

—CONSISTENT SUPPLY_ 

—AT AFFORDABLE PRICES t_ 


Socket all your IC’b with 

CHAMPION IC Sockets and MULTIPLY* your PROFITS I! 



Flats of Spring Contacts ora 
Oriented to Flats of IC Loads. 


Dual Loaf 
Spnng Contacts. 


Suitable end-to-and and 
side-toside on 2,54 
mounting gnd. 


Dual inverted leaf face 
wipe contacts - for reli¬ 
able connections and 
easy insertion/extraction 
oHC. 


Wide target entry into 


hmmuIm »lanMHMy owM contact -for eosy auto¬ 
matic IC insertion. 


Low profile - 3.94 max. 
overall height. 



* For details write to us t 


Tin Plating or 
Gold plating 

for total cost 

vs. performance capability. 



Phosphor bronz or 

_beryllium copper contact 

1 materiol - for total cost 
vs. performance capability. 


Anti-moisture bosses - 
'to assist Hux removal 
after soldering. 


Modi glass-reinforced 
pofysler body meets 
UL 94 V-0 requirements 
for flame retordoncy. 


Ladder frame body con¬ 
struction - for improved 
airflow around IC ond 
visibility of circuit traces 
onPa 
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Photolithographic 
Techniques 
for LSI and VLSI 

Part II 


J.D. Jain and A. Srlvastava 


P attern replication with the help of relatively short 
wavelength light and using contact printing has 
been the common practice in 1C manufacturing 
for years. However, the mask life and high defect 
density limit the usefulness of the technique. 

X-RAY LITHOGRAPHY 

Projection printing with deep ultraviolet rays has 
removed the problems to a great extent though diffraction, 
standing waves and scattering effects limit the minimum 
resolution and line width control. These problems have been 
eliminated by using X-rays whose wavelengths (4 to 50 A) 
are several orders of magnitude smaller. 

Physics of X-ray generation 

When an electron from an electron gun, strikes the target 
atom (Fig. 4), it may eject an electron from an inner shell of 
the target atom. The resulting vacancy is then filled by an 
electron from a higher energy level of the atom. In dropping 
from a higher to a lower energy level, the losing energy from 
the electron appears in the form of electromagnetic radia¬ 
tion. The eneigy of this electromagnetic radiation is equal to 
the difference of the two energy levels. Since this energy 
difference is fairly large in the inner shells, the radiation is in 
the form of X-rays. 

As there are many energy levels within every atom, the 



vacancy filling mechanism may occur between difierent lev¬ 
els and X-rays emitted at different energies. All electromag¬ 
netic radiation can be classified according to its wavelength 
and at the same time also considered as packets of energy 
called photon. A simple relation between them can be des¬ 
cribed mathematically as 


incident 

ELECTRON 



SCATTERED 

ELECTRONS 

Fig. 4: Schematic representation of principal components of the 
interacted electron beam with a specimen. 



where k is the wavelength of the radiation, c is the velocity of 
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light, h is the planck’s constant, and E is the energy of the 
radiation. If t is measured in KeV and wavelength expressed 
inangstrom, by substituting the values of h and c, the above 
equation can be simplified to 


A 

If the primary electron interacts with the nucleus of the 
sample atom, it may also be scattered inelastically by the 
coulomb field of the nucleus (Fig. 5), thus giving up some or 


ELECTRON 

BEAM CHARACTERISTIC 



INELASTICALLY 

SCATTEREO 

ELECTRON 

Fig. 5: Physical principle of X-ray generation. 



Fig. 6: Some line types typically observed in the X-ray spectra. 

all of its energy. This energy may be emitted in the form of 
continuous X-rays (also known as ‘bremstrahlung’—a Ger¬ 
man word meaning breaking radiation). 

Classification of X-rays 

The energy packets (lines) are usually named according to 
the shell in which the initial vacancy occurs and the shell 
from which an electron drops to fill this vacancy. For 
instance, if the initial vacancy occurs in K shell and this 
vacancy is filled by an electron from L shell, the X-ray 
emitted is denoted by K a (Fig. 6). if the electron drops from 
M shell, the emitted X-ray is designated by K0. 

X-ray generators 

X-rays are generated in an evacuated area (Fig. 7) by 
accelerating electrons (from few KeV to tens of KeV) from a 
heating filament to hit a metal anode (target) made of, say, 
tungsten, ionising some of the atoms by inelastic scattering 
of inner shell electrons. The excited atoms of the target decay 
to ground state passing through intermediate steps, losing 
energy at each step. 

./In some steps, this decaying energy produces X-rays 



Fig. 7: Schematic of a X-ray exposure system. 


whose wavelengths depend on the atom's energy level before 
and after the step. Additionally, when the electrons are 
decelerated by the target atoms, they radiate energy in the 
form of continuous X-rays. Q 

The wavelength of the X-rays is in the range: 0.05 A to 
100 X . The lower side may overlap with y rays and the 
higher side with ultraviolet radiations. 

X-ray’s spectral region of interest 

The portion of X-ray spectrum from 4 to 50 X (also called 
as soft X-rays) is useful for X-ray lithography. There are 
only two variables that can be adjusted to control the spec¬ 
tral energy distribution: anode material and electron energy. 
The anode material is usually selected to make the mask 
contrast high corresponding to a particular X-ray wave¬ 
length. The electron energy is chosen to maximise X-ray 
yield, defined as the power in the X-ray beam divided by the 
power into electron beam. The efficiency of X-fay yield is 
approx. 1 per cent. The rest is converted into heat. Due to 
relatively short wavelengths, diffraction effects ate greatly 
reduced and allow for the replication of patterns with mask 
wafer gaps as large as 40 microns. 

In practical X-ray systems, the source spectrum, mask 
transmission and the resist absorption, all have to be opti¬ 
mised with respect to each other for minimising the exposure 
time and maximising the mask contrast. 

X-ray lithography is a method of proximity printing. It is 
a shadow printing technique and basically similar to optical 
proximity printing. 

Mechanism of resist exposure 

To understand the function of mask and resist, it is first 
necessary to understand the characteristics of X-rsy propa- 
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gation in materials. 

X-rays move essentially in straight lines. When they fall on 
a material (resist) they eject a photoelectron from the atom 
constituting the material. The energy of the photoelectron is 
equal to the initial energy of the photon minus the binding 
energy of the electron with the atom. The direction of the 
photoelectron emission is similar to the direction of the 
photo trajectory, i.e. in the plane of the resist. The cross- 
section for capture by an electron in a given atomic shell 
varies with the photon wavelength and exhibits large jumps 
at critical wavelengths. 

The resist material is most transparent when the X-ray 
wavelength is slightly longer than the critical wavelength and 
most opaque when it is shorter. The useful range of the X-ray 
wavelengths are from 4 - 50 A . 

The photoelectrons travel in the resist scattering and 
exposing it. The excited atom returns to its ground state and 
emits X-rays which arc further absorbed by nearby atoms, 
repeating the process. The incident photons transfer the 
energy to the atoms producing a flood of photoelectrons 
which actually expose the resist. 

Electron guns 

The basic requirement of any electron gun is to provide a 
high current density at relatively low voltages. Two types of 
electron guns in common use are: (i) pierce gun, and (ii) ring 
gun. 

Pierce gun has a very simple construction and, if properly 
designed, it can give current densities of the order of 3 A/cm 2 
at 15 kV. But it has two main limitations: 

1. Evaporation of filament malarial contaminates the 
anode if the anode is in the line*of*etgftt position from 
filament. 

2. Non-uniformity of the electron beam spot causes pre¬ 
mature failure of target. If the design is not of the line-of- 
sight nature, hot spots may be caused. 

The ring gun has a preferred geometry such that the ring 
filament can be shielded or located below this anode surface 
so that the contamination of the anode mb be avoided. Since 
the ring structure has a large emitting surface, the hot spots 
can be controlled easily. 

loth pierce and ring gun structures can be provided with 
an electrode to control the emission current. 

X*raj targets 

X-ray power produced is limited to the ability of the 
target to dissipate the heat generated due to bombardment 
of electrons. In order to dissipate this heat, anode are rotated 
and simultaneously cooled forcibly. Two types of X-ray 
tttftis have been in use: rotating Mi Stationary. 

Rotating anodes are used hi high power X4ky tubes. But 
the rotating mechanism causes eOfM priMAtlAk such as the 
limited life time of vacuum seal for rotating anode and 
unwanted vibrations to wafer. 

tile stationary anode offers greater reliability but the 




maximum power is limited by the method oi target c ooling. 
The target materials play an important role in the generation 
of X-rays of particular wavelengths. 


Target materials 

From the limited number of materials that emit character¬ 
istic X-rays in the range 4-9 X wavelength, five are most 
suitable for X-ray lithography. These are aluminium (K «: 
8.34 A 0 ), silicon (K a : 7.13 A ), molybdenum L a: 5.41 A ) 
rhodium (La = 4.60 A ) and palladium (La :4.37 A ). 

Plated targets could be used in the case of costly materials 
like palladium instead of solid targets, but these suffer from 
inter-diffusion and cracking problems. 


X-ray sources 

The two types of sources used in X-ray lithography are 
collimated and point sources. 

X-ray sources can be divided into two categories: conven¬ 
tional and unconventional sources. Each may produce colli¬ 
mated beams or act as a point source. 

Conventional sources are those in which X-rays are gener¬ 
ated by striking high energy electron on a metal target. The 







success of such sources depends on three major components: 
(i) X-ray target and method of cooling, (it)electrongun,and 
(m) X-ray output window 

I he efficiency of the conventional source is of the order 
I<)- 4 W ; W. I his means that il a 2.5kW electron beam produ¬ 
ces 0.5 watt of A laKX-ravs, then the efficiency will be equal 
to 2 * l(H W W. 

Other sources 

Laser heated plasma. In this sytem, laser beams arc 
focused on a target heated to millions of degrees kelvin. 

Synchrotone source. Synchrotron radiation from electron 
storage ring is a very promising device as X-ray source. This 
results from electrons radiating as they undergo radial accel¬ 
eration in the bending magnetic fields that confine them to 
orbits in a ring. I'he beam emerges as a well collimated wide 
beam; hence large masks-substrate gaps (about 40 micron) 
are possible for adequate exposure uniformity. 

I he high X-ray flux from storage ring provides the possi¬ 
bility of short exposure time (=1 min) using thick layers of 
resist, and hence offers the advantage of high throughput 
and process simplicity. I'he other advantage of synchrotone 
source is that it can be tuned, i.e. the peak wavelength can be 
shifted by changing the energy of the stored elections. By 
proper tuning and filtering out selected wavelengths by pass¬ 
ing through certain materials, it is possible to get very good 
lithographic results. 

Sliding spark device. In this device, an electrical discharge 
in a capillary produces a mostly carbon plasma that is struck 
and heated by an intensive discharge initiated electron beam. 
I'he highly ionised carbon atoms emit a large flux of X-rays 
over a band from 4.4 nm to 60 nm. 1'his technique is still at 
the experimental stage, but it seems promising as it may 
reduce the exposure time considerably. 

Output window 

A window of transparent material for X-rays is essential 
to isolate the vacuum chamber from the source side to the 
gases surrounding the mask. Berrillium is most commonly 
used as a vacuum window because it has sufficient strength 
to withstand pressure differences between source to sample 
environments and has very low absorption of X-rays. Benl- 
lium transmits X-rays from dements with atomic numbers 
11 and greater. X-rays with energies greater than 2 KeV are 
transmitted with nearly 100 per cent efficiency. 

I he thin Be window allows the beam to be filtered, by 
remov mg unwanted spectral components and by stopping 
scattered and secondary electrons before they strike the 
mask or resist. The choice ol the window material is very 
important in optimising the performance of X-ray litho¬ 
graphy and system. A window made of the same material as 
the target (anode) will pass only the line emission. 

Here it is important to define the absorption edge of a 
material. As a X-ray travels through the sample, it may be 
absorbed, giving up its energy entirely to an electron and 
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ejecting it from its orbital. The likelihood that an X-ray will 
be absorbed in such a process depends on its energy and the 
energy with which the electron is bound to its nucleus. The 
probability of absorption increases as the X-ray approaches 
this binding energy from above and reaches a maximum 
when X-ray energy is just greater than the binding energy. At 
this point, there is a discontinuity an absorption edge in 
the probability curve. 

All materials have their characteristic wavelengths 
(absorption edges) which is slightly longer than their line 
emission wavelengths. Let us take an example to explain the 
importance of the window material. If the opaque portions 
of a mask absorbs line emission then that portion of the 
mask will get heated up and get distorted, reducing the life of 
the mask. A window of the same material at the mask will 
absorb this unwanted spectrum so that the mask will not get 
heated up. 

X-ray masks 

One of the key factors in X-ray lithography is the con¬ 
struction of the mask. The mask essentially consists of 
absorbing patterns over a thin transparent material. The 
membrane is usually a few microns thick. 

Besides being highly transparent, the membrane should be 
flat, smooth, self-supporting, dimensionally stable and 
mechanically tough to withstand the handling hazards dur¬ 
ing fabrication. The membrane should also be optically 
transparent so that optical mask alignment procedures can 
be used. 

The thermal expansion properties of the mask and wafer 
must match. Photoelectrous generated on the mask mate¬ 
rials should be prevented from reaching and exposing resist. 
Optically transparent masks can be of organic or inorganic 
materials. 

Organic membranes are superior in flatness, smoothness, 
have high chemical resistance and dimensional stability but 
are poor in strength. Hence they cannot be big in size (not 
more than few mm square). The organic materials may be 
polymer films like mylar or polymide while the inorganic 
materials may be films of Si3N4, A1203, SiC etc. The mem¬ 
branes may also be a combination of organic and inorganic 
films such as BN/ polymide—the latter having been tried 
successfully. X-ray mask fabrication steps using inorganic 
material are shown in Fig. 8. 

Widespread use of X-ray lithography will depend on the 
versatility of mask fabrication. 

Resolution and overlay accuracy 

As mentioned earlier, photoeiectrons and secondary elec¬ 
trons, which are emitted due to falling of X-rays on resist, 
expose the latter. The range of these emitted electrons plays 
an important role in the resolution. Higher energy photons 
produce leas distinct pattern edges. 

A gap, say *g\ is introduced between mask and resist to 
avoid damage of the mask. If this gap is increased to, say, to 
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tens of microns, fresnel diffraction effetts at the pattern 
edges will expose the resist in a way that sharpness in demar¬ 
cation will be affected. It is the trade-off between X-ray 
diffraction and secondary electron range that sets the ulti¬ 
mate resolution in the X-ray lithography near 50 X wave ¬ 
length as the higher side. 

Another component which affects the resolution is the 
manner in which the masks are made. For any given mask 
material, the spectral distribution of energy in the X-ray 
source and the minimum acceptable maskcontiast, there is a 
minimum pattern width that can be replicated. 

In addition to this, the geometry of the sources, i.e. 
whether the source gives a collimated beam or is a point 
source, also sets the resolution and alignment limits. 

Absorbers 

Gold is the most frequently used material as absorber 
since (i) it has a relatively large absorption coefficient, (il) it 
is easy to coatand pattern, and (iii) it is inert -assuring long 
mask life. A thin layer of refractory material, such as chro¬ 
mium, is applied on the membrane prior to the gold coating 
to promote adhesion. 

Future trends 

Widespread use of the X-ray system will depend on the 
development of economic g od emission sources, X-ray 
filtering materials for windows, high contrast and thermally 
stable masks—all to be optimised in a practical system. Il is 
hoped thatO.l lo0.2nm overlay accuracy could be achieved. 

X-ray resists 

X-ray resists have received lesser attention than E-beam 
and consequently suffer many problems, although it is 
known that all E-beam resists are also being used as X-ray 
resists. 

(to be continued) 
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FROM STOVEC 


Stovec Screens India Ltd. in collaboration with 
Prestwick Circuits of Scotland, bnng you state-of- 
the-art professional grade Printed Circuit Boards. 

Our manufacturing programme encompasses 
Double-sided Plated through-hole Boards, Multi¬ 
layer Boards, Fine Line Boards, Boards for 
Computers, Telecommunications, Defence and 
Medical systems. 

Quality and reliability are key words in the 
Stovec lexicon — modes of expression which are 
given form and meticulously displayed in all 
phases of the manufacturing programme. 

We invite you to pin the growing list of our 
satisfied customers. 




For details contact 

novae rnmam wu in. 

(Circuits Division) 

Plot No. B-24, G.I.D.C. 

Electronics Industrial Estate, 

Sector 25 

Gandhinagar 312 025. 

Tel. (0271K) 9061. Telex : 121-326 STVC IN 
Cable : "CIRCUITS" 

It.I. PMVATf IT®. 

36 SDF H, 9X1 PI. 

Andheri East, Bombay-400 0%. 

Tel.: (022) 6349032, (082) 6300195 
Telex : 11-71513 UP IN. 




Auiiuuiiuiig 

Cahners 


Announcing the arrival of excellence 

in International Expositions... 


EXPOSITION GROUP 

Cahners, world leaders in trade expositions and conferences,will 
introduce two major International Trade Events for the first time in India. 

INDIA COMM *87 



INTERNEPCON/ 
SEMICONDUCTOR INDIA86 

4-7 November 1986 
Taj Palace Hotel, Hew Delhi 

India’s first International printed 
circuit board & semiconductor 
manufacturing exhibition and 
conference. 



28-31 January 1987 
New Delhi 

India’s first international 
telecommunications & 
computer exhibition 
and conference. 


Cahners Exposition Group (CEG) based in Washington 
D.C., USA, is the largest professional trade show manage¬ 
ment firm in the world conducting as many as 12$ exposi¬ 
tions year-round, worldwide And displaying high technology 
products of over 30,000 internationally renowned companies. 

Through Cahners, India will be introduced to the warid circuit 
of such HI TECH events far the first time. A series that will 
continue into the future as Cahners enters into promotional 
cooperation with CONVEX, a division of Applied Technology 
Sendees Pvt. Ltd, New Delhi. 

Don't niH out on this new opportunity la HI-TEGH 
Electronics. Get la toed today. 


For more Interaadan call, telex or mall to. 

Comes DtvWon, Applied Technoion Sendee* Pvt lid. 

14 F Bum lok. Vmnt Vlhar, New Delhi-110 057 
Tel.: 670546 Telex : 031-62559 
I vn Uncreated in a VWtlng 0 INTESNEFCON *86 
a Exhibiting a INDIA COMM 87 

Nine...TUe. 

Cample.... 


Tti 


. Tk. ; 


I 


CEG 


OMUP 

C-112EV 


AUGUST ISM 


49 
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The introduction of computers in 
Haryana government departments 
has resulted in large savings 
besides improving efficiency and 
accuracy. For example, in the local 
Panchkula office of Haryana 
Urban Development Authority 
[HUDA], an outstanding of Rs 3.8 
million was detected in just one sec¬ 
tor alone after switching over to 
computers Again , Ambala Munich 
polity water bill recoveries have 
shot up by 20 per cent. In fact, the 
impact of computers has been felt 
at all levels in the state. 

Computers have made their 
advent in state government opera¬ 
tions through the Haryana State 
Electronics Development Corpora¬ 
tion Limited \Hartron\. The state 
government has embarked upon an 
ambitious programme to introduce 
computerisation in all its depart¬ 
ments and undertakings. Accord 
ingly, the computerisation has 
already been introduced in HUDA, 
Integrated Rural Development Pro¬ 
gramme l JR DP], Haryana State 
Industrial Development Corpora¬ 
tion \HSIDC], Haryana Dairy. 
Faridabad Complex, Ambala 
Municipality and the Health 
Department. 

In line with the decentralised 
planning approach of the state and 
central governments, Hartron 
plans to set up computer systems in 
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all districts of the state in a phased 
manner. A multi-terminal, time 
sharing computer at Ambala is 
already operational. Another sys¬ 
tem is in the process of installation 
at Gurgaon. It is planned that dur¬ 
ing the current year, at least one 
activity in each department of the 
state will be computerised. Further, 
during Seventh Plan, all the 12 dis¬ 
tricts in the state will have compu¬ 
ter centres which shall he 
interlinked with each other 
through a central, computer at the 
capital. The central computer to 
link the state government with the 
rest of the country is being pro¬ 
cured with assistance from the 
government of India to form a part 
of the national network. 

In order to further spread the 
computer culture, several training 
programmes are being conducted 
by Hartron. One such training 
course of one-week duration was 
held in the third week of June at 
Ambala. A six-month training 
course in programming was begun 
in July 1986. 

Aurelec introduces 16-bit 
computer 

Aurelec Data Processing Systems 
recently celebrated the sale of its 
1001st computer with the introduc¬ 
tion of a new 16-bit machine based 
on the advanced 80286 micropro¬ 
cessor, 2AT6. 

This new computer, which is PC- 
DOS, IBM AT and PC/XT compati¬ 
ble, comes in a number of possible 
upgradations. It will run many of 
the programs written for the IBM 
PC up to three times faster. It has a 
large information handling capac¬ 
ity, with well over 3 million bytes of 
user memory if required. Multiuser, 
multitasking applications thus 
become possible. It also gives 
access to the fastest growing pro¬ 
gram library in the software 
industry. 

Aurelec— with its partner Zenith 
Computers Limited, Bombay—has 
been known primarily for its 8- and 


16-bit 'i 0rion ' aeries of computers , 
Since its inception in 1980, the com¬ 
pany has doubled production year 
after year. A major factor in this 
growth has been Aurelec's record of 
dependability. Each new system 
introduced has been as compatible 
as possible with every other 
machine in its range. Thus none of 
its computers have become 
outdated. 



Aurelec’* 2AT6 computer. 

Extending beyond the imme¬ 
diate range of individual compu¬ 
ters, Aurelec is also well known for 
its highly successful, proven, local 
area network, which is able to link 
tens or even hundreds of users 
within a building complex or a. 
campus. The network allows full 
sharing of peripherals like hard 
disc drives and printers, and oper¬ 
ates at a very high speed j 2.5 
megabit/second], PCs can be 
interfaced with other Aurelec sys¬ 
tems by means of the LAN , and 
CAD configurations can he offered, 
making it an excellent system for 
firms involved in engineering, 
design or architecture. 

CAD system for planning 
layouts o f buildings 

Higraph-CAD-WP from Siemens 
l W, Germany]greatly enhances the 
speed of planning without any loss 
of quality of drawings in architec¬ 
ture, interior design, building serve 
ces and building design analysis 
The hardware for this user package 
is the Sicomp WS 10 workstation. 

si 





Both the hardware and the soft¬ 
ware are designed for use in small 
planning offices and in the plan¬ 
ning departments of large indus¬ 
trial firms, banks, architects' 
offices, office furniture companies 
and planning authorities. 



Sitimens CAD system for planning and 
layouting of buildings. 


The components are within the 
reach of smaller offices. The con¬ 
sistent modularity of the system 
makes it possible to start with a 
basic configuration and upgrade, 
step by step. Input devices offered 
by Siemens are an optical mouse 
and a digitising tablet. An integral 
evaluation module is available for 
analysing quantitative and qualita¬ 
tive data for construction and 
installation planning. 

Powerful expansion modules for 
further processing of the data for 
architectural works with regard to 
building design analysis, building 
service engineering and flow of 
materials are also available. 

J^pductton proBpeeisqf 


Various types of computer printers 
such as dot matrix, daisy wheel, 
ink jet, line, laser etc are available 
today. Although the dot matrix 
printer used with minicomputers 
enjoys the largest market, the 
daisy wheel is emerging as the 
printer of the future. At present, the 
requirement of printers in India is 
largely met through imports, 
though several companies with for¬ 
eign collaboration have acquired 
letters of intent. 

i , 


Popularisation of computers and 
office automation are expected to 
greatly influence the demand for 
printers. The demand estimates for 
1987 and 1990 are: 

[In numbers] 


Printers needed 

1987 

1990 

Dot Matrix 

13,500 

55.000 

Daisy Wheel 

1,500 

5,00(1 

Line 

10,000 

35,000 

Total demand 

25.000 

95,000 

Out of which 



systems 



purchases 

18.000 

60,000 


The minimum production capac¬ 
ity of dot matrix and daisy wheel 
printers is expected to be 10,000 
printers per annum, the former cap¬ 
turing 65 per cent of the output. The 
import of needed technology will be 
linked with indigenisation. The 
required plant and equipment will 
comprise standard machines for 
PCB assembly and other testing 
and measuring instruments. An 
initial project cost of Ks 40 million 
is considered sufficient. The pay¬ 
back period is expected to be four to 
five years. 

A concessional duty of 25 per 
cent on import of capital goods is 
applicable to the computer peri¬ 
pherals industry. While major com¬ 
ponents such as PCBs are charged 
a customs duty of 50 per cent, other 
parts are charged a nominal duty 
of five per cent. 


CAL, Systems bags order for 
r 20 bilingual computers 

CAL Systems Private Limited has 
bagged ihe tender for 20 'Sulekh’ 
bilingual computer systems and 
wordprocessors from CPWD—a 
highly competitive tender in which 
some well known Indian compan¬ 
ies had participated. These, sys¬ 
tems have to be supplied to various 
offices of CPWD all over the 
country. 

CPWD is the first government 


department to have taken a serious 
effort of following the central 
government’s guidelines of pur¬ 
chasing computer system only 
with the bilingual capabilities. The 
configuration specified by them 
meets the requirements of their var¬ 
ious offices for varied applications 
and at the same time providing bi¬ 
lingual capabilities. 

CAL Systems had a distinct 
advantage over other companies, 
having already installed a large 
number of computer systems in 
various central/state government 
departments, public sector under¬ 
takings, defence etc. This is the 
only system in the country which 
can be upgraded to handle data 
processing in Hindi and English or 
any other two languages. 

This bilingual computer system 
is 100 per cent compatible to IBM 
PC software. It gives a distinct 
advantage of using standard utili¬ 
ties for wordprocessing, DBMS, 
spreadsheet etc. 

ONOC to acquire IBM 
computer 

The Oil and Natural Gas Commis¬ 
sion [ONGC] has decided to acquire 
a large IBM computer system with 
a capacity of processing around 
40,000 standard records per day. 
The commission has applied for an 
import licence after getting the go 
ahead from the US. 

The proposed large capacity sys¬ 
tem IBM 3083 JX3 has a central 
memory of 32MB with 24 channels. 
The total disc capacity is around 
25GB. 

Currently, ONGC has the capac¬ 
ity to process 1.5 million standard 
records per year. With the installa¬ 
tion of the IBM computer system, 
this facility will increase to 10 mil¬ 
lion standard records per year. As 
per its accelerated production plan, 
ONGC’8 requirement is expected to 
go up to 26 million standard 
records by 1990. The total cost of 
the IBM computer is estimated at 
Rs 463.4 million. 
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ELECTRONICS FOR YOU 



I 


EXPLORE THE EXCITING AREAS 

IN 

ULTRASONICS 


ULTRASONIC PULSE ECHO INTERFEROMETER 

More than 50 units sold to major Research Institutes, Universities and Colleges. 
Resulted in several publications including Doctoral thesis using the Interferometer. 
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The only one of its kind in the country for precise measurement of velocities in solids and liquids 
with around 10 PPM accuracy in transit time measurement Effective tool for research in Physics 
and fundamental studies in material science and lab experiments for PG Courses .Temperature 
variation attachment, PFD Temperature Controller and other accessories available as standard 
options. . 


Features: 

• High S/N Ratio due to 

an unique circulator design 

# Continuously variable repetition 
rate 4 to 400 KHz 

• 10 MHz Central Frequency 
± 10 % 

# Echo Amplification upto 
60 dB 


1964 

INVENTION 
PROMOTION 
AWARD 
. WINNER > 


> Variable Pulse Width 


Write for Catalogue ft Price List 


Applications: 

High Precision velocity 
measurement in solid/liquid 

Velocity changes at 
low temperature 

Velocity changes at 
high pressure. 

Compressibility studies 
of liquids & Powders 

Ultrasonic relaxation studies. 




SYSTEMS 

DIMENSIONS 


24,1st R. Block,West of Chord Road, Rajajinagar, Bangalore-560 010- 
Phone : 357918 Grama: DIMENSIONS 
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ELECTRONIC ACCELERATORS 

Series ELV Series ILU 

direct-action single-resonance 

continuous operation mode high-frequency pulsed operation 

employed in all kinds of industries in radiation- chemical cycles : 




lo pioduco heal setting parts 

to modify by tadiation cabling and winny 

wilti polyethylene insulation 

to produce expanded polyethylene 

to produce extruded mdustnal lubber pails 

to solidify coating layeis tegardlr'Ss <’l the 

base surface (polymers metals word, paper 

ceramics) 

gram desmsectization 
waste watei treatment 

Eneigy and average accelerator beam shenyth 
rnaxinium range of measuiernent 

ELV-1 ELV-2 ELV-3 ELV-4 ELV-6 ILU-6 

Mev 0.4-1.0 0.8-1.5 0.5-0.7 1.0-1.$ 1.2 0.5-2.0 

kW 20 20 50 SO 100 20 

ILU-7 ILU-8 
MeV 2 0-3.0 0.5-0 8 
kW 50 20 

ILU-8 and ELV-6 accelerators can be delivered with 
individual radiation protection. 

Round-the-clock operation 

INDUSTRIAL ACCERLERATORS STAND FOR : 

a hiqhei late ol hie cycle pmc ess 
reduced pioduction cost 
• minimized chemical and heat pollution of hie 
environment 

— improved product quality 










g) iBchsnabeHpmt 


32/34 Smolenskaya-Sennaya pi.. 

Moscow 121200. USSR 

Tel 244-32-85 Telex 411328 TSE SU 
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KEONICS wireless systems are woikin3 today for the 
Karnataka State Road transport Corporation controlling 
movements of buses, routes and personnel Of the BT5 
Efficiently manaong bus traffic, instantly transmitting information on 

bus breakdowns and accidents, while 
keeping a constant vtgii on ticketless travel, revenue 
collection and staff movements. 


Karnataka State Electronics Development Corporation's ultra-modern VHF two-way communmations 
equipment is manufactured in t ollaboration with MARCONI These high technology wireless systems are today used in 
a diverse range of applications like the Electricity Board for fault repair, for security and movement control 

in forestry, for safety measures by the Railways and so on 

The unique features of KEONICS communications equipment facilitate instant communication 

* Duplex operation * Talk through mode 
* Selective calling * Remote control * Man pack operation 

KEONICS ever-increasing range of products include PAX Intercom Systems Plain Paper Copiers, 
Calculators and other office equipment, Closed Circuit Televisions, Colour and Black and White 
Television sets end other entertainment equipment, Telephone instruments, 
Computers and Power electronics equipment 


PRODUCT RANGE 

* Duplex VHF Base Station * Man-pack VHF act 

* SO W VHF Power Amplifier * Walkic Talkie act 

* Remote Control Unit * Mobile act 

« Selective Calling Unit 


T 




Committed to Electronics 


Karnataka State Electronics Development Corporation UP., 

Communication Systems Division 
B OO'IOO, Tnd Cross,ist Stage, 
Peenya industrial Estate,BANGALORE • S60 0S8 
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Learning the 
Morse Code 
With Sinclair 
Computer 

Ashok Baijal, VU2AEY 


I f you arc interested in taking the Amateur Station 
Operators’ Licence examination conducted by the 
central government's, Ministry of Communications, 
then it is essential to know the International Morse 

Code. 

For the Amateur Station Operators’ Grade II examina¬ 
tion, a test piece consists ol a plain language passage of i 2S 
letters fixe letters counting as one word. I he candidate is 
required to receive the passage for five consecutive minutes 
at the speed of five words per minute. More than five erroix 
disqualify a candidate. However, it a candidate receives the 
test piece correctly tor a continuous period ot one minute 
during the transmission, he is considered successful in the 
test. 

1 ot the Amateur Station Operators’ Grade I examina¬ 
tion. the test piece consists of a plain language passage of 300 
characters which may comprise letters, figures and punc¬ 
tuation marks such as full stop, comma, semicolon, break 
sign and question mark. T he average word has live charac¬ 
ters and each figure and punctuation is counted as two 
characters. 

Candidates arc required to receive for five consecutive 
minutes at a speed of I? words per minute. However, if the 
dind date receives the test piece correctly for a continuous 
period of one minute, he is considered successful in the 


examination. 

All letters, numerals and punctuation marks are made ot 
thiee basic elements the dot, the dash and the space. A dot 
is the basic unit. I he duration of a dash is three times that oi 
the dot. I he space between each element is that of one dot. 
The space between two letters is three dots and the interspac¬ 
ing between words is equal to five dots. 

A word of caution to the beginner. The characters should 
be identified by the sounds ratherthan their graphic equival¬ 
ents (shapes). Before one starts practising morse code, one 
should have had enough practice in receiving it. 


The International Morse Code 


A di dah 

. - 

H dah di di dit 

- ... 

C dah di dah dit 

- - . 

1) dah di dit 

- . . 

K dit 


F di di dah dit 

. . - . 

G dah dah dit 

— 

11 di di di dit 

• • ■ • 

1 di dit 


J di dah dah dah 

.- 

K dah di dah 

- . - 

1, di dah di dit 

. - . . 

M dah dah 

— 

N dah dit 

- . 

O dah dah dah 

-— 

P di dah dah dit 

.-. 

(j dah dah di dah 

-. - 

R di dah dit 

. - . 

S di di dit 

• • • 

T dah 

— 

U di di dah 

. . - 

V di di di dah 

... - 

W di dah dah 

.- 

X dah di di dah 

- . . - 

Y dah di dah dah 

- .- 

Z dah dah di dit 

-. . 

1 di dah dah dah dah 

_ _ _ __ 

2 di di dah dah dah 

. .- 

3 di di di dah dah 

...- 

T di di di di dah 

.... - 

■v di di di di dit 


(i dah di di di dit 

— . . . . 

7 dah dah di di dit 

-... 

H dah dah dah di dit 

- - - . * 

!> dah dah dah dah dit 

--- , 

<t> dah dah dah dah dah 


Period (full stop): di dah di dah di dah 

_ _ 

Comma: dah dah di di dah dah 

- - . .- 

Question Mark: di di dah dah di dit 

. .-. . 

Error di di di di di di di dit 


Double Dash: dah di di di dah 


Colon: dah dah dah di di dit 


Semicolon: dah di dah di dah dit 



Given below is a program written for the Sinclair Spec¬ 
trum which will assist in mastering the morse code. 
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Program listing 


10 DIM A*< 26 . 4> 
fco DATA 


30 FOR I - I TO 26 
40 READ A*U> 

30 NEXT I 
60 DIM B*<10,3> 

70 DATA - --", 


80 FOR J - 1 TO 10 
•40 READ B*(J> 
too NEXT J 
llO DIM C«<6. 7 1 

120 DATA .--- 

130 FOR K = l TO 6 
140 READ C*(K) 

130 NEXT K 
ICO DIM D*l£> 

170 DATA “ , ", " i " *• " 

LAO F'QR L * J T(J C 
IK) READ D»U> 

200 NEXT L 

£10 PRINT AT 1S.1| " Inoui at mIui h vvu wliiiJ ltk» t<• oractic*' 1 

220 INPUT M » CL8 
230 LET N 1/M 

£40 PRINT AT U>. li'Tor 1 atlara tvua J " 

241 PRINT AT 12, I i "Foi NumlMrt tvo* 2 " 

24l PRINT AT 14, li"for Pijmct'iat ion (vup j" 

243 PRINT AT 1C. Mia»d tvoo O" 

2*M> INPUT / 

2feu FOR P*-L IU 1 GTEP-1 
2/D PAPER P» UURDlR Pi U.6 
2HO PAPER 7 
3<»U FUR 0- • HI cl 

310 DIM 

3.M DIP* Tl tT.. - ' 

,s3'> FUR R - I III *. 

.siS LET \ - / 

34n U 2*«> i 'll N I f I X*t f|NHRNl)»M 
350 JF X) 2 THEN i tl XM 
360 OOSUf) \«l""i ) 

3/0 PRINT A > il.o i •' "i E6 (R> i ” "I f • < R» 

38" FOR U • 1 TO 6 

330 IF F*(R.WJ *- ". " lHtN DEEP N. 31 PAUSE 1M <5o*N> 

400 IF F'*<R, U) * ,, - M THEN BEEP 3N t 3i PAUfaE INT(50#N) 

410 NrXT W 

420 PAUSE INT<100*N) 

430 NEXT R 

440 IF' U/2 - INT(0/L) THEN PR. NI AT 0. 1L| " "»E*| *■ " l BCTTO 4UO 

430 PRINT AT 0.241 " '•» k*i " 

460 PAUSE INTIlOOaNli NEXT 0 
470 PAUSE 4UOOO 
480 NEXT P 
430 SOTO feld 

lOOO LET T - 141NT(NND«2&) 

101A LET E»(R> - CHR8(64*T) 

1020 I tT F*(R) • A* < T) 

1030 RETURN 

2000 L.ET II * l4lN7(RND*LO) 

2010 LFT EUR/ * CHR§ < 47 MJ* 

1020 LET F4(R) - B*(Ui 
2030 RETURN 

3000 LET V * 1-UNI CRND*fc> 

3«»K> LET E*(R) « D*(V> 

3<J£0 LET F*<H> * C#(Ul 
3030 RETURN 


Lines 10-50: lines 10 to 50 store the morse equivalents ol 
letters in the computer's memory. 

Lines 60-100: These instructions store the morse equival¬ 
ent of numerals in the memory. 

Lines 110-200: These instructions transfer the morse equi¬ 
valents of punctuation marks in the memory. 

Lines 210-230: These instructions set the speed at which 
the morse practice is given by the computer. The program on 
being run display s a menu and requests the operator to input 
the speed. The operator must then enter the desired speed. 

Lines 240-250: These lines display another menu. Four 
options are given to the operator. He can choose between 
Letters only/ Numbers only/ Punctuation Marks only or get 
a mixture of all the three. The operator can make his choice 
by entering I, 2, 3, or 4. 

Lines 260-280: These instructions set the colour of the 
television screen. After each set of 22 groups the colour of 


the screen changes. 

Lines 340-350: I hese instruct ions generate a random patt¬ 
ern of letters, numerals and punctuation marks, when the 
choice is lor a mixed type of passage. 

Line 360: 1 his line directs the computer to go to line 1000 
il the character is a letter, to line 2000 il the character is a 
numeral or to line 3000 if it is a punctuation mark. 

Line 370: I his line prints out the charactei and its morse 
equivalent, on the led hall ol the screen, which the computer 
is sending. I his will he ol gieat help to the begir.net. 

Lines 390-400: These lines produce the dot and dash 
sounds. I he internal speaker ol the computer is good for a 
quiet room. An amplifier can be attached to the mic. output 
of the computer for a louder sound. 

Lines 440-450: Lines 440 and 450 print the group of five 
characters on the right hall of the screen alter the group has 
been sent. This will help in comparing your notes. 

Lines 470-480: Linc470 halts thecompuleraltera set of 22 
characters has been sent. Press an} key on the keyboard to 
continue. 

Lines 1000-1030: I his subroutine generates random let¬ 
ters. l ine 1010 geneiates the letter and line 1020 generates its 
morse equivalent. 

Lines 2000-2030: I his subroutine generates numerals. 

Lines 3000-3030: I his subroutine generates punctuation 
marks. □ 



KEYTRON 


SERIES KT -415 


LOW-COST 
LOW PROFILE 
KEY BOARD 
SWITCH 


METAL FILM 
RESISTOR 
NET 
WORKS 



the Difference} Between Excellent end Adequate 


Mfg by. KEYTRON 

No. 39,1st Main Road, Palace Guttahalli 
Bangalore - 560 003. INDIA 
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Why use just any Micro ftmeter 

when 

there are 2 great ones around? 


-' f i 



The Motwans 3’/c Digit L R-S04 and 205, 
developed in own inhouee BSD Laboratory are 
Exceptional instruments. To begin with, 
they’re a digital series enioytng their inherent 
advantages at analog prices Cost/ 
performance bargains in Micro-ohmmeters. 
because of their excellent accuracy, high 
reliability and effortless operation 

The LB series read in 6 ranges each The 
LB- 204 from 20 milliohms to 2000 ohms 
(resolution 10micro-ohms). TheLB-205 from 
as low as 2 milliohms to 200 ohms 
(resolution 1 micro-ohm) 

Here is the combination of features that make 
these micro-ohmmetere uncommon 

■ Special circuit to negate those errors 
caused by pick-up in inductive components 
-automatically increasing versatility too 

■ Pulse mode operation that conveniently 
holds readings and avoids the usual errors 
'•esulting from heating of the internal circuit / 
samples under measurement 

■ B.C.D. output for systems capability. 

■Sleek plastic casing that provides maximum 

protection and longer testing good looks, 
with reduced size and weight. 

■ Quality that’s exclusive, at a price that’s not 

A system can be built around these instru¬ 
ments with the following optional accessories: 

■ A Digital limit comparator for quick go-no-go 
checks. 


■ A Digital printer for hard copy. 

■ A simple quick mate |ig for speedy Q.C. tests. 
When buying a Micro-ohmmeter you really have 
lust 2 options. And they are both great 1 

For further details write to 
THE MOTWANE 
MANUFACTURING COMPANY 
PVT LTD., at Gyan Baug, Nasik 
Road 422 101 Tel.. 86297/86084 
Telex: 752-247 MMPL IN Grams MOTWANE 
or Gyan Ghar. Plot 434 A, 14th Road, Khar, 
Bombay- 400 052. Grams. MOTESTEM. 



— 1 —" Cut lioi’f and mm. ■ . I 

- Pi«rtwe send f,tt*r-acun© and Quotation on you r LR Sanaa I 

Name ... . ..... 

Designation ...... .. 

Company . ... , __ _ , . _ 

Address ______ _ 

Telephone- Telex____ 

SELL ADS.MMC 1264 



MOTWANE 
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"My son has been demanding a personal compu¬ 
ter. I’m giving him this to make a beginning till I 
can collect enough money for his PC." 



"The crazy chap installed a videocar-racing game 
in his car! While driving, he skilfully saved his 'car’ 
on the video-screen from crashing, but, unfortu¬ 
nately ." 
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"Oh Yes! I developed him to wash my clothings. 
But, you see, clothes are a bit scarce with me ." 



"I've come to arrest your computer! It seems to 
have ’ stolen’ some information from our data 
bank last night." 
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Fail-safe PCBs for vital 
electronic equipment 



From Shiltron, naturally t 

Shiltron. A name to reckon with in I’C'H manufacture. 

Manufactured to stringent international standards, 

Shiltron PCBs are highly accurate and reliable. And 
they come to you at highly competitive prices; backed 
by prompt delivery schedules. Shiltron Rills are 
approved by I..C.S.O. ^Ministry ol Defence) 
as per JSS 52301 

Shiltron Facilities 

• Highly sophisticated imported machinery. 

• Highly skilled professional work-force. 

• In-house artwork/design facility. 

• Most modern quality control equipment. 

Come. Switch over to the best in PCBs. Switch over to 
Shiltron. 

Shiltron Electronics & Engineering Pvt Ltd. 

Office: 37/10, Cunningham Road, Bangalore 560 052. 

Cram : SHIL'l'EK Phone: 24522/72196. Telex: 0845-363 SALG IN 

f actory: B-166, Industrial Estate, 1 Venya Ilnd Stage, Bangalore 560 058, Phone: 384297 

Get Shiltron and you’ve got the beat! 
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An Introduction 
to Compilers 

Part II 


Surest! K. Bassndra 


I t is worth noting that programming languages with 
the structure of ('standard') ALGOL, where each 
program is a single procedure, do not lend themselves 
to one-pass compiling, since forward jumps, for 
example, may traverse the entire length of the program. In 
contrast, languages like PL/1 or FORTRAN lend them¬ 
selves to a programming style in which large programs can 
be created as a sequence of relatively small procedures or 
subroutines. In these cases, most backpatching can be done 
on a procedure together (thus providing a hidden extra pass 
not thought of as part of the compiler). In fact, for this 
reason, among others, most ALGOL implementations add 
to the ‘standard* by allowing programs to consist of a 
sequence of procedures which may be linked. 

In this article, it is not intended to consider how much 
processing should be done in one pass or how big a given 
pass should be. The answer to this question is dependent on 
the particular environment of a given compiler. Rather, it is 
intended to study each phase of the compilation process 
shown in Fig. 3 (Part 1 of the article) as a process in itself, 
investigating algorithms and tradeoffs that are applicable to 
the phase alone. It should be kept in mind, however, that in 
any real compiler, all phases must act in concert, and that a 
strategy adopted for one phase can affect the type of process¬ 
ing that must be done in a subsequent phase. 

Lexical analysis 

The performance of lexical analysis on source program 
text is perhaps the most well understood and easiest part of 
the compilation process. As a large part of the total compila¬ 
tion time is spent in performing lexical analysis, an attempt 
must be made to simplify it as far as possible. 


The lexical analyser is the interface between the source 
program and the compiler. The lexical analyser reads the 
source program one character at a time, carving the source 
program into a sequence of atomic units called ‘tokens’. 
Each token represents a sequence of characters that can be 
treated as a single logical entity. Identifiers, keywords, con¬ 
stants, operators, and punctuation symbols such as commas 
and parentheses arc typical tokens. For example, in the 
FORTRAN statement 

IF (5. EQ. MAX) GO IO 100 (1) 

we find the following eight tokens: IF; (;5;.HQ.;MAX;); 
GOTO; 100. 

What is called a token depends on the language at hand 
and, to some extent, on the discretion of the compiler 
designer. But in general each token is a substring of the^ 
source program that is to be treated as a single unit. For. 
example, it is not reasonable to treat M or MA (of the 
identifier MAX above) as an independent entity. 

There are two kinds of tokens: specific strings such as IF 
or a semicolon; and classes of strings such as identifiers, 
constants, or labels. To handle both cases we shall treat a 
token as a pair consisting of two parts: a token type and a 
token value. 

For convenience, a token consisting of a specific string 
such as a semicolon will be treated as having a type (the 
string itself) but no value. A token such as the identifier. 
MAX above has a type ‘identifier’ and a value consisting of 
the string MAX. Frequently, we shall refer to the type or 
value as the token itself. Thus, when we talk about identifier, 
being a token, we are referring to a token type. And when we 
talk about MAX being a token, we are referring to a token 
whose value is MAX. 

The lexical analyser and the following phase, the syntax¬ 
es 
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' analyse:, arc often grouped together into the same pass. In 
that pass, the lexical analyser operates either under the 
conti ol of the parser or, as a coroutine with the parser. The 
parset asks the lexical analyse! for the next token, whenever 
the parser needs one. The lexical analyser returns to the 
parser a code for the token that it finds. In the case that the 
token is an identifier or another token with a value, the value 
is also passed to the parser. 

I he usual method of providing this information is for the 
lexical analyser to call a book-keeping routine which installs 
the actual value in the symbol table if it is not already there. 
The lexical analyser then passes the two components of the 
token to the parser. The first is a code for the token type 
(identifiet), and the second is the value—a pointer to the 
place in the symbol table reserved for the specific value 
found. 

Finding tokens 

To find the next token, the lexical analyser examines 
successive characters in the source program, starting from 
the first charade! not yet grouped into a token. The lexical 
analyser may be required to search many characters beyond 
the next token in order to determine what the next token 
actually is. 

Syntax analysis 

We now turn to the most important part of the analysis 
phase. The problem on hand is, given a sequence of symbols, 
to find the syntactic structure that binds all of them to form 
the source program. When this structure is discovered, we 
can consider the problem of semantic transformation of the 
source program into an internal form. 

The first thing to be done is to find a 'derivation’ for the 
given sentence. An equivalent task is the construction of the 
unique 'syntax tree’ for the sentence. Another synonymous 
term for this work is 'parsing'. This is the job for the syntax 
analyser. 

A natural way of processing the input sequence of symbols 
is from lelt-lo-right. The only question which remains open 
is whether the parsing should be from the symbols in the 
sentence to the distinguished symbol, i.e. bottom-up or 
whether it should be from the distinguished symbol to the 
sentence. 

Both methods are used in syntax analysis. Each of the 
meituki» >:< named accordingly: the one which constructs 
syntax trees upwards from the input symbols to the distin¬ 
guished symbol is called ’bottom-up' parsing, and the one 
which constructs syntax trees downwards from the distin¬ 
guished symbol to the symbols in the sentence is called 
'top-down! .parsing. 

lop-down approaches to problem-solving and, espe¬ 
cially. top-down presentations of solutions to problems are 
much easier to understand. Hence top-down parsing strate¬ 
gics will or v be .considered. 

The parser hai two func|jons; First, it checks that the 


token appearing in its input, which is the output of the 
lexical analyser, occurs in patterns that are permitted by the 
specification for the source language. Secondly, it imposes 
on the token a tree-like structure that is used by the subse¬ 
quent phases of the compiler. 

For example, if a PL/1 program contains the expression 
A + / B 

then after lexical analysis this expression might appear to the 
syntax analyser as the token sequence 
id + / id 

On seeing the / , the syntax analyser should detect an error 
situation, because the presence of these two adjacent binary 
operators violates the formulation rules of a PL/1 
expression. 

1 he second aspect of syntax analysis is to make explicit 
the hierarchical structure of the incoming token stream by 
identifying which parts of the token stream should be 
grouped together. For example, the expression 
A / B * C 

has two possible interpretations: 

(a) divide A by B and then multiply by C (as in FOR¬ 
TRAN); or 

(b) multiply B by C and then use the result to divide A (as 
in APL). 

Each of these two interpretations can be represented in 
terms of parse tree, a diagram which exhibits the syntactic 
structure of the expression. Parse trees that rellect orders (a) 
and (b) are shown in Figs 4(a) and 4(b), respectively. Note 
how in each case the operands of the first operation to be 
performed meet each other at a lower level than that at which 
they meet the remaining operand. 

The language specification must tell us which of the inter¬ 
pretations (a) and (b) is to be used and, in general, what 
hierarchical structure each source program has. These rules 
form the syntactic specification of a programming language. 
It can be mentioned that context-free grammars are particu¬ 
larly helpful in specifying the syntactic structure of a lan¬ 
guage. Moreover, efficient syntactic analysers can be 
constructed automatically from certain types of context-free 
grammars. 

Intermediate code generation 

On a logical level the output of the syntax analyser is some 
representation of a parse tree. The intermediate code genera¬ 
tion phase transforms this parse tree into an intermediate- 
language representation of the source program. 

Three-address code 

One popular type of intermediate language is what is 
called 'three-address code'. A typical three-address code 
statement is 
A : = B op C 

where A, B and C are operands and op is a binary operator. 

The parse tree in Fig. 4(a) might be converted into the 
three-address code sequence: 
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Fig. 4(a): A parse tree. 

Ti: = A - I) 

1 2; = II * C 

where Ti and I'2are names of temporary variables. 

In addition to statements that use arithmetic operators, an 
intermediate language needs unconditional and simple con¬ 
ditional branching statements, in which at most one relation 
is tested to determine whether or not a branch is to be made. 
Higher-level flow of control statements such as while-do 
statements, or if-then-else statements are translated into 
these lower-level conditional three-address statements. 

Optimisation 

Object programs that are frequently executed should be 
fast and small. Certain compilers have within them a phase 
that tries to apply transformations to the output of the 
intermediate code generator, in an attempt to produce an 
intermediate-language version of the source program from 
which a faster or smaller object-language program can ulti¬ 
mately be produced. This phase is popularly called the 
‘optimisation phase’. 

The term ‘optimisation’ in this context is a complete mis¬ 
nomer, since there is no algorithmic way of producing a 
target language program that is the best possible under any 
reasonable definition of’best’. Optimising compilers merely 
attempt to produce a better target program than would be 
produced with no optimisation. A good optimising compiler 
can improve the target piogram by perhaps a factor of two in 
overall speed, in comparison with a compiler that generates 
code carefully but without using the specialised techniques 
generally referred to as code optimisation. 

Local optimisation 

There are ‘local’ transformations that can be applied to a 
program to attempt an improvement. For example, we can 
have instances of jumps overjumps in the intermediate code, 
such as 

if A > B goto L2 
goto L3 

L2: (2) 

This sequence could be replaced by the single statement 
if A'- B goto L3 (3) 


Sequence (2) would typically be replaced in the object 
program by machine statements which: 

(a) compare A and B to set the condition codes, 

(b) jump to L2 if the code for is set, and 

(c) jump to L3. 

Sequence (3). on the other hand, would be translated to 
machine instructions which: 

(d) compare A and B to set the condition codes, and 

(e) jump to 1.3 it the code lor ot = is set. 

If wc assume A B is true half the lime, then for (2) we 
execute (a) and (b) all the time and (c) half the time, for an 
average of 2.5 instructions. For (3) wc always execute two 
instructions, a 20% savings. Also (3) provides a 33% space 
saving if we crudely assume that all instructions require the 
same space. 
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Fig. 4(b): Another purse tree. 

Another important local optimisation is the elimination 
of common sub-expressions. Provided A is notan alias for B 
or C, the assignment 
A : = B + C + D 
E : s B + C + F 
might be evaluated as 
Ti : = B + C 
A : = 1 l + I) 

E : = Tl + F 

taking advantage of the common sub-expression B+C. Com¬ 
mon sub-expressions written explicitly by the programmer 
arc relatively rare, however. A more productive source of 
common sub-expressions arises from computations gener¬ 
ated by the compiler itself. Chief among these is subscript 
calculation. For example, the assignment 

A [I] : = B [I] ♦ C [I] 

will, if the machine memory is addressed by bytes and there 
are, say, four bytes per word, require (4 * 1) to be computed 
three times. 

An optimising compiler can modify the intermediate pro¬ 
gram so that the calculation of (4 * 1) is done only once. Note 
that it is impossible for the programmer to specify that this 
calculation bf (4 * 1) be done only once in the source pro¬ 
gram, since these address calculations are not explicit at the 
source level. 


AUGUST 1986 


63 



op optimisation 

1 Another important source of optimisation concerns 
'speed-ups of loops. Loops are especially good targets for 
optimisation because programs spend most of their time in 
inner loops. A typical loop improvement is to move a com¬ 
pulation that provides the same result each time around the 
loop to a point in the ptogrum just before the loop is entered, 

. rathei than once lot each interaction of the loop. Such a 
compulation is called ‘loop invariant'. 

Various kinds o| optimisation can he performed, and a list 
of a few of them is given below. Optimisation resulting in 
reduced execution time lor the resultant program are: 

(a) compilc-time evaluation of expressions involving only 
constant operands; this optimising transformation is called 
‘folding’; 

(b) eliminating common sub-expressions, 

(c) Boolean expression optimisation; 

(d) moving invariant computations outside loops (from 
within); 

(e) strength reduction of operators within loops; 

(0 initialising values of variables at compile time; 

(g) replacing a call to a produce by its body; and 

(h) unrolling a loop; etc. 

While all the above optimisations save execution time, it is 
worth noting that (a), (b) and (f) also save space, viz, they 
result in shorter programs. Optimisations (c), (d) and (e) 
result in faster programs by either not computing unrequired 
or unchanging values repeatedly, or by using simpler and 
hence faster operations. However, they do not contribute to 
any saving in space at all. Optimisations (g) and (h), result in 
faster programs but, dearly, at the expense of using more 
space to store longer programs. 

Optimisation aimed at primarily reducing the amount of 
storage used are not many. Usually, they involve the prob¬ 
lem of reducing the use of temporary storage in some form or 
the other, e.g. rearranging the operations in an arithmetic- 
expression to minimise the number of temporary locations 
used. 

Code generation 

Code generation is one of the least formalised subjects in 
compiler construction. While some cohesion seems evident 
in the trends in the evolution of higher-level programming 
languages, the same cannot be said of machine architecture. 
As a result, each machine seems to require a separate and 
exhaustive case analysis before code generation can he 
attempted for it' 

The task set for the c ode generation phase of a compiler is, 
normally, to take as input a given internal form representa¬ 
tion of the source program and to produce as output an 
equivalent sequence of instructions in the language of the 
object machine, In the case of one-pass load-and-go com¬ 
piler, the tuxujgj; of an internal form representation of source 
programs cannot be afforded. The code generation phase of 


such compilers is therefore more complex compared to those 
of multi-pass compilers and they interface directly with the 
source program semantic-analysis actions. 

It is undoubtedly appreciated that there is a great gap in 
the levels of detail of specification of the same algorithm in 
source and object languages. Object languages make explicit 
mention oi locations used for temporary storage of values 
whereas corresponding names do not exist in the source 
language. A programmer programming in an object lan¬ 
guage is expccied to be aware of internal registers of the 
machine, their function and the saving in time obtained from 
their use. Once again, the notion ol such‘word area’ is nearly 
non-existent as tai as programming in a source language is 
concerned. 

It is not intended to exhaustively list the differences 
between source and object languages. The point made here is 
that a burden of the code generator of a compiler is to make a 
note of those resources in the object language that are not 
visible in the source language. Next, the code generator 
should preserve and update a model of these resources and 
their status as it produces code (instructions in the object 
language that make use ol these (and other) resources of the 
object machine). The object of this exercise is to make an 
efficient use of the resources of the object machine. 

1 he code generation phase converts the intermediate code 
into a sequence of machine instructions. A simple-minded 
code generator might map the statement 
A : = B + C 

into the machine code sequence 
LOAD B 
ADD C 
STORE A 

However, such a straightforward macro-like expansion of 
intermediate code into machine code usually produces a 
target program that contains many redundant loads and 
stores, and thus utilises the resources of the target machine 
inefficiently. To avoid these redundant loads and stores, a 
code generator might keep track of the run-time contents of 
registers. Knowing what quantities reside in registers, the 
code generator can generate loads and stores only when 
necessary. 

Many computers have only a few high-speed registers in 
which computations can be performed particularly quickly. 
A good code generator would, therefore, attempt to utilise 
these registers as efficiently as possible. This aspect of code 
generation, called ‘register allocation’, is particularly diffi¬ 
cult to do optimally, but some heuristic approaches can give 
reasonably good results. 

Book-keeping 

A compiler needs to collect information about all the data 
objects that appear in the source program. For example, a 
compiler needs to know whether a variable represents an 
integer or a real number, what size an array has, how many 
arguments a function expects, and so forth. 

ELECTRONICS FOR YOU 



64 



The information about data objects may be explicit, as in 
declarations, or implicit, as in the first letter of an identifier 
or in the context in which an identifier is used. For example, 
in FORTRAN, A(I) is a function call if A has not been 
declared to be an array. 

The information about data objects is collected by the 
early phases of the compiler lexical and syntactic- 
analysis and entered into the symbol table. For example, 
when a lexical analyser sees an identifier, MAX, say, it may 
enter the name MAX into the symbol table if it is not already 
there, and produce as output a token whose value compo¬ 
nent is ,$n index to this entry of the symbol table. It the 
syntax analyser recognises a declaration 'integer' M AX, the 
action‘‘ol the syntax analyser will be to note in the symbol 
table that MAX has type 'integer'. No intermediate code is 
generated for this statement. 

The information collected about the data objects has a 
number of uses. For example, if we have the expression A + 
B, where A is of type integer and B of type real, and if the 
language permits an integer to be added to a real, then on 
most computers code must be generated to convert A from 
type integer to type real before the addition can take place. 
The addition must be done in floating point, and the result is 
real. If mixed-mode expressions of this nature are forbidden 
by the language, then the compiler must issue an error 
message when it attempts to gene rate code for this construct. 

The term 'semantic analysis' is applied to the determina¬ 
tion of the type of intermediate results, the check that argu¬ 
ments are of types that are legal for an application of an 
operator, and the determination of the operation denoted by 
the operator. {For example,'+'could denote fixed or floating 
add, perhaps logical 'or' and possibly other operations as 
well.) Semantic analysis can be done during the syntax 
analysis phase, the intermediate code generation phase, or 
the final code generation phase. 

Error handling 

One of the most important functions of a computer is the 
detection and reporting of errors in the source program. The 
error messages should allow the programmer to determine 
exactly where the errors have occurred. Errors can be 
encountered by virtually all the phases of a compiler. For 
example, 

1. The lexical analyser may be unable to proceed because 
the next token in the source program is mis-spelled. 

2. The syntax analyser may be unable to infer a structure 
for its input because a syntactic error such as a missing 
parenthesis has occurred. 

3. The intermediate code generator may detect an opera¬ 
tor whose operands have incompatible types. 

4. The code optimiser, doing control flow analysis, may 
detect that certain statements can never be reached. 

5* The code generator may find a compiler-created con¬ 
stant that is too large to fit in a word of the target machine. 

6. While entering information into the symbol table, the 


book-keeping routine may discover an identifier that has 
been multiply declared with contradictory attributes. 

Whenever a phase of the compiler discovers an error, it 
must report the error to the error handler, which issues an 
appropriate diagnostic message. Once the error has been 
noted, the compiler must modify the input to the phase 
detecting the erroi. so that the lattercan continue processing 
its input, looking for subsequent errors. 

Good error handling is difficult because certain errors can 
mask subsequent errors. Other errors, il not properly 
handled, can spawn an avalanche of spurious errors. 

Factors affecting compiler design and implementation 

Several aspects have to he considetcd in the implementa¬ 
tion of a programming language. Amongst them, the chief 
ones are syntax, semantics and pragmatic issues (like the 
relationship between the language and the users). For 
instance, whether symbol tables should be printed out and 
how errors in programs arc to be reported are pragmatic 
issues which in no way allecl the correctness of a compiler. 

Additionally, there are questions, such as, should the 
compiler be very fast and not bother too much about the 
kind of code it generates, or should il take its time in produc¬ 
ing the object program taking care that the result is an 
optimised object program with substantially reduced stor¬ 
age and run-time requirements'? All such factors play an 
important part in the design of a compiler. 

Other major factors affecting the implementation strategy 
are the language in which the compiler is written, the struc¬ 
ture of the group that writes it and the resources available, 
i.e. the size of the implementation machine, the time for the 
completion of the project, etc. 

Compiler-writing tools 

A number of tools have been developed to help construct 
compilers. These tools range from seannerand parsei gener¬ 
ators to complex systems, variously called 'compiler- 
compilers’ 'compiler-generators’ or ‘translator-writing 
systems’ which produce a compiler from some form of speci¬ 
fication of a source language and target machine. 

The input specification for these systems may contain: 

(a) a description of the lexical and syntactic structure of 
the source language; 

(b) a description of what output is to be generated for each 
source language construct; and 

(c) a description of the target machine. 

in many cases the specification is merely a collection of 
programs fitted together into a framework by the compiler- 
compiler. Some compiler-compilers, however, permit a por¬ 
tion of the specification of a language to be non-procedural 
rather than procedural. For example, instead oi writing a 
program to perform syntax analysis, the user writes a 
context-free grammar and the compiler-compiler automati¬ 
cally converts that grammar into a program for syntax 
analysis. 
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While a number of useful compiler-compilers exist, they 
have limitations. The chief problem is that there is a trade¬ 
off between how much work the compiler-compiler can do 
automatically tor its user and how flexible the system can be. 

for example, it is tempting to assume that lexical analys¬ 
ers lor all languages are really the same, except for the 
particular keywords and signs recognised. Many compiler- 
compilers do in fact pioduce fixed lexical analysis routines 
for use m the generated compiler. These routines differ only 
in the list of keywords recognised, and this list is supplied by 
the unci. I his approach is quite valid, but may be unwork¬ 
able if it is required to recognise non-standard tokens such as 
identifiers that may include characters otherthan lettersand 
digits 

More general approaches to the automatic generation of 
lexical analysers exist but these require the user to supply 
inure input to the compiler-compiler, i.e. to do more work. 

lhc principal aids provided by existing compiler- 
compilers are: 

1. Scanner generators. The “built-in' approach described 
above and regular expression based techniques are the most 
common approaches. 

2. Parser generators. Almost every compiler-compiler 
provides one. The reason is twofold. First, while parsing 
represents only a small part of compiler construction, with a 
fixed framework in which parsing is done can be a great aid 
in the organisation of the entire compiler. Secondly, the 
parsing phase is unique among the compiler phases in that a 
notation known as the context-free grammar exists which is 
sufficiently non-proccdurul to reduce the work of the com¬ 
piler writer significantly, sufficient!) general to be of use in 
any compiler, and sufficiently developed to permit efficient 
implementations to he generated automatically. One signifi¬ 
cant advantage of using a parser generator is increased 
reliability. A mechanically generated parser is more likely to 
be correct than one produced by hand. 

3. Facilities for code generation. Often a high-level lan¬ 
guage especially suitable for specifying the generation of 
intermediate, assembly or object code is provided by the 
compiler-compiler. The user writes routines in this language 
and, in the resulting compiler, the routines are called at the 
correct times by the automatically generated parser. A com¬ 
mon feature of compiler-compilers is a mechanism for speci¬ 
fying decision tables that select the object code. These tables 
become part of the generated compiler, along with an inter¬ 
preter tor these tables supplied by the compilet-compiler. 

A compiler is characterised by three languages: its source 
language, its object kmguage, and the language in which it is 
written I hese lannpges may be quite different. For exam¬ 
ple, a compiler m.i^ffuifon one machine and produce object 
code for atmther machine. Such a compiler is often called a 
‘cross-compilei'. Many minicomputer and microprocessor 
compilers are implemented this way; they run on a bigger 
machine and produce object code for the smaller machine. 
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AMUAl 

NUMBER 

1987 

I'rcparutiims have started for the 
next annual number whieh will bring 
together all the important information 
regarding Imliun mauufueturerw anil 
distributors of electronic goods in one 
place under the Directory section. 

besides addresses, telephone numbers, grams, 
telex etc, this section will incorporate such valu¬ 
able information us the veur of establishment, 
number of employees, st/.c of the unit and its lust 
turnover, and the products maiiufaetured/distri- 
huted/handled by each unit. 

liuyers' (snide section, whieh has 
proved Its usefulness over the years, 
will be enlarged to include the latest 
components and products. And, as 
before, this annual will also carry a 
number of Informative arid construc¬ 
tional articles. 

Names and designations of the chief executives 
of electronics Finns will be included in the I >i rec¬ 
tory section. 

The lirnnil Name Index will help you to 
loeuie the manufacturers of goods 
whose bnuiil names only are known to 
you. 

Manufacturers, distributors and representa¬ 
tives of foreign electronics linns in India are 
requested to fill up lhc Info Sheet provided on the 
next two pages of this issue and return it imme¬ 
diately. This will enable us to include the informa¬ 
tion regarding their companies, free of cost and 
obligation, in the Annual Number 1987. The fonn 
must n;ach us, duly filled, latest by October 10. 

Since (his Annual will be referred to 
by the readers for a long time, your 
advertisement in It Is likely to lie seen by 
(Item again and again. Yon may there¬ 
fore reserve the maximum |»osslhle 
space for advertising In it. 

l*lease send your instructions early to 
help ns provide a good position to your 
advertisement. 
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Manufacturers, distributors and representatives of 
foreign electronics firms are requested to provide 
the latest, authentic and complete information 
regarding their companies for inclusion in the 
Directory and Buyers’ Guide to be published with 
the Annual Number 1987. This information will be 
published free of charge and obligation, after 
suitable editing. 

NAME & ADDRESS: Please give the full 

postal address of your head office, factories (if 
applicable), branches, etc, along with phone nos, 
telex nos, and grams under (A). Addresses of your 
principals/distributors should be given under (B). 

Please ( V *''") off whichever is correct: 


We are □ Manufacturers □ Distributors □ Representatives of foreign firms □ Dealers only' 

(A) OWN NAME, ADDRESS ETC. ___ 


PLEASE RUSH! 

on YOU'LL MISS THE BUS 

\ P«r«raB-oN)0Sf|MM|MtyiR 

\ INDIA'S MOST POPULAR 
\ ELECTRONICS MAGAZINE 
\ Please fitf in the inff-sheet 
\and return it Immediately to: 

\ ELicTSHHes m you 

\ 60S,‘Siddhartha’ 

\ 06 Nehru Wets 

\ New Delhi 11001 


(B) NAME, ADDRESS ETC. OF PRINCIPALS /DISTRIBUTORS: 


Year of establishment: - 

Last Turnover (In 1985/1984): 
Number of workers (Approx.):— 
Brand Names :—1_ 


Large/Medium/Small Unit: _ 




I 

Co 

i 

rn 


•3 23 

IS 










PRODUCT LIST: Please give the list of products being manufactured by you. 

Product literature/photograph* mu*t be encloaed as evidence and to ensure the listing of all 
your products under most appropriate heads. 



COMPANY PROFILES: Please give a brief write-up on your company, including 
products distributed/handled by you, for a possible inclusion in the directory. 



Chairman /President /Secretary - 

Managing Director /Directors - 

Proprietor /Managing Partner /Partners 
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A program u> a set of instructions written in a 
computer language, for solving a problem. Each 
instruction is called a statement in the computer 
language. Statements in a computer language 
are analogous to sentences in a spoken language. Just as a 
sentence gives complete meaning to the humans,a statement 
gives complete meaning to the computer. Just as a story 
consists o( a set of logically organised sentences, a program 
consists of a set of logically organised statements. 

Minimum statements required to program simple problems 

What are simple problems? By simple problems we mean 
problems whose solutions can be obtained by means of a 
single formula. We have already pointed out that a problem 
may have either a single formula or a set of formulae. When 
the problem solution requires the computation of more than 
one formula, the logic is said to be complex, otherwise the 
logic is simple or straightforward 
A program must read the data and the processing steps. It 
must print the result on paper. We need statements to do the 
above functions. First, we need an input statement to read 
the data. Next, a computation statement to compute the 
result. Lastly, an output statement for printing the result on 
paper. Some comment statements inside the program will be 
useful to the readers to know what the program is about and 
what it is doing at every stage. Just as a story is organised by 
logically sequencing the sentences, a program is organised 
by logically sequencing the different statements. The mini¬ 
mum statements for writing a program are: 

I. Input statement 

2. Computation statement 

3. Output statement 

4. Comment statement 

We have already seen how the first three types of state¬ 
ments can be written in the different languages. Now we can 
see how a simple program can be organised in each of the 
languages. The comment statements will be explained as we 
describe the program organisation. 

ro 
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Computer 
Languages 

Program 
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FORTRAN program organisation 

A program consists of a set of statements, written on a line 
by line basis. Each line is 80 characters long. In FOR TRAN 
only one statement can be wiitten in a line. There are some 
restrictions as to the columns in which the statements must 
be written. Statements can be written only from columns 
seven to 72. We have said that statements are referenced by 
giving labels or names in the form of integer numbers. 

The statement numbers are written in columns two to five, 
li the statement is longer than one line, it can be continued in 
the next line. To tell the computer that a line contains the 
continuation of the statement from the previous line, a 
character, say, I (or any other character) is keyed in column 
six. So, the column six is called the continuation mark 
column. The statement can be continued in the third, fourth, 
fifth line and so on, every time keyinga different character in 
the sixth column. The computer senses the end of a state¬ 
ment by the absence of any continuation mark in the sixth 
column of the next line. 

Columns 73 to 80 are left blank. The first column is 
reserved to give indication to the computer that the remain¬ 
ing information keyed in that line are comments intended for 
the readers and not intended for processing purposes. This 
indication is given to the computer by keying the letter C in 
the first column. So, the first column is called the comment 
column. Due to the restrictions in the columns in which the 
different items have to be keyed, we say that a FORTRAN 
program is highly column oriented. 
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Program files 

A program must be stored in a machine decipherable 
media before it can be used for processing data. In the 
microcomputer environment, floppy diskettes are used for 
storing programs as well as data. Just as the humans use 
paper for storing information, the computer uses the floppy 
diskettes for storage purposes. The storage media is called 
the auxiliary memory. It is also called the computer file or, 
simply, file. When we write the program in the floppy 
diskette, we say that we store the program as program file. 
One can ask why not store the program in paper media itself, 
just as humans do. 

Unfortunately, machines cannot decipher what is written 
on paper. (Hopefully such machines will come to popular 
use very soon.) Humans cannot decipher what is written on 
the floppy diskettes. The humans first write the program on 
paper files. Then they transfer the same to the machine 
decipherable media—the floppy diskette—usingthe compu¬ 
ter itself or suitable data entry machines. When you store a 
number of programs in a file, you must be able to call any 
one program at a time. For this purpose, programs are 
labelled or given names. A program name is coined as per 
certain rules. The general form for a program name is 
XL 

where L is a three-character code indicating the language in 
which the program is wntten, called the secondary name. 
Since we write the program in FORTRAN, we give the secon¬ 
dary name as for. The letter X stands for what is called the 
primary name coined by combining a maximum of eight 
characters suggestive of the nature of the program. 

Suppose you are writing a program for payroll, you can 
give the primary name as payrol. The primary and the 
secondary names are separated by a period. The program 
names in the different languages are: 

PAYROL.FOR (in FORTRAN) 

PAYROL.COB (in COBOL) 

PAYROL.BAS (in BASIC) 

PAYROL.PLI (in PL/1) 

PAYROL.PAS (in PASCAL) 

You can access any program in the file by calling its name, 
just as we access any person by calling his name. 

A FORTRAN program for finding simple and compound 
interest 

We will now make use of the statements we have studied 
so far and see how we can organise a fortran program for 
finding the simple and compound interest for a principal P, 
at a rate of R per cent and for a peiiod of N years. Input 
statements are given to access the data through the console. 
The program looks as shown in Box 1. 

Explanation of the program 

The FORTRAN program shown in the Box I has 13 lines. 
The first statement is a comment statement, since it starts 
with letter C in the first column. The information meant for 



the readers is called documentation. By documentation we 
mean any explanation, verbal or pictorial, given to the read¬ 
ers for the understanding of the problem and the program. 
ITie second and the third lines contain the write-format 
pair statements for printing a prompt string to tell the pro¬ 
grammer about the values to be entered through the console. 

The fourth and the fifth lines give the read-format pair 
statements to get the data through the console. The sixth line 
contains the computation statement for computing the sim¬ 
ple interest. In order to convert the integer variable N to real, 
the library function FLOAT (N) is used. The seventh line 
contains the computation statement for computing the com¬ 
pound interest. The eighth and the ninth lines contain the 
WRlTE-FORMAl pair statements for printing the headings. 
The tenth and the eleventh lines contain the wri ie-formai 
pair statements for printing the results under the proper 
headings. The twelfth line contains the Slot’ statement while 
the thirteenth line contains the END statement. These two 
statements require further explanation which is given below. 

The STOP and the END statements 

Any program written in a high-level language is processed 
in two stages. The first stage is called the compilation stage 
and the second stage is called the execution stage. During the 
compilation stage the computer reads the high-level lan¬ 
guage program, called the source program, and checks up 
the grammatical correctness of the statements and, if all the 
statements are correct, it converts the source program into 
the machine language program called the object program. 

We have already pointed out that whatever the language 
in which you write the program, the computer can execute 
the program only if it is in the machine language. If there are 
grammatical errors, the computer will print those errors. 
The programmer has to correct those errors and again sub¬ 
mit the program for compilation. It is only during the compi¬ 
lation stage that the computer uses the END statement. The 
END statement tells the computer that there are no more 
fortran statements pertaining to that program. Hence, the 
END statement will occur at the physical end of the program. 
The end statement is said to be the logical conclusion of the 
source program. 
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Once the compilation is successful, the computer will give 
a no errors message, thereby implying that the source 
program has been converted to the object program or the 
machine language program. When the computer gives the 
signal that the compilation is successful, the operator gives 
the execution command. During the execution stage, the 
computer executes the statements in the sequence in which 
they are listed and finally, on encountering the Slop state¬ 
ment. it literally halts the operations after printing the word 
s rop. 

Remember that the END statement does not appear in the 
object program. The last executable statement in the object 
program is the si OP statement and we say that the stop 
statement is the logical conclusion of the object program. 
Once the stop statement is executed, the entire program is 
erased from the main memory and the control is said to be 
returned to the operating system. It is the operating system 
residing in the computer that manages all the programs 
given by the users. If you want the program to be re-run, you 
have to give the execution command once again. 

It may be noted that there may be more than one si op 
statement in a program depending on the problem logic, but 
there can be only one END statement at the physical end of 
the program. The five lines at the end of Box I show the 
output. When the computer encounters the READstatement. 
it halts until the operator enters the data for the variables P, 
R and N through the console. The computer then prints the 
headings and the results as shown in the last two lines. 

FORTRAN program using the data statement 

In the last example, we saw how we can give instructions 
to the computer to get the data through the console. Suppose 
you want to enter data in the program itself, it can be done by 
using the data statement. The four statements which occur 
immediately after the comment statement are replaced by 
the data initialisation statement or the data statement as 
follows: 

DATA P, R, N/ 100.0. 10.0,5.0/ 

There is no change in the other statements. In this program 
the data for the input variables P, R and N are initialised in 
the data statement. 

One drawback in this method is that, if we want to com¬ 
pute SI and Cl for another set of values, we have to change 
the program. That is, the data statement must be rewritten 
with another set of values and the whole program has to be 
re-compiled. In the former case there is no re-compilation, 
but there is only re-execution. When the data are given in the 
data statement, the read-format pair statements are 
removed, otherwise the program looks the same. The output 
will remain the same as shown in the last two lines of Box 1. 

Structure of a FORTRAN program 

A fortran program is organised as a sequence of 
statements each of which is either an instruction or an 
information to the computer or the reader. The statements 


which give information to the computer belong to the class 
of declaration statements and they are non-executable. The 
statements which give information to the readers are called 
the comment statements and they are also non-executable. 
By structure we mean the arrangement of the constituents of 
the system. 

By system wc mean an organisation made of interrelated 
elementary functional units. The smallest logical unit of a 
K)R IRAN program is the statement. A FORTRAN program is 
organised by a series of statements which are logically 
related to each other. The structure of a FORTRAN program 
can be schematically represented as shown below. 


Each line represents a statement. The series of lines, one 
alter the other, denote the series of statements written, one 
after the other. Remember that there is a logic in the 
sequence. This means that if the positions of the statements 
are changed, the entire meaning will be changed. Simple FOR- 
l RAN programs involving straightforward logic can be orga¬ 
nised as above. Later we will discuss how programs 
involving complex logic can be organised. 

Structure of a COBOL program 

A coboi. program is made of statements just like For¬ 
tran. But the statements in .■ COBOL program art grouped 
in a structure similar to that of a textbook. Just as a textbook 
is divided into chapters, and chapters are divided into sec¬ 
tions and sections are divided into paragraphs and pra- 
graphs are divided into sentences, a COBOL program is 
divided into four named divisions and divisions are divided 
into one or more named sections and sections are divided 
into one or more named paragraphs and paragraphs are 
divided into one ormoresentencesand sentences are divided 
into one or more statements. 

A COBOL program enforces further discipline in the struc¬ 
ture by allotting well defined places in the program forgiving 
the different specifications or declarations. It consists of four 
divisions, each with its own logical position and function in 
the program. The four divisions are: 

1. ideniification division 

2. environment division 

3. DATA division 

4. procedure division 

Of these four divisions, the actual commands for perform¬ 
ing the computations are contained only in the PROCEDURE 
division. The other three divisions are there only to give 
information to the computer about the name of the pro¬ 
gram, the peripheral devices used, the descriptions of data 
types and so on. Such elaborate formalities are required by 
COBOL because of the nature of the problem it has to handle. 

We know that a computer uses two things, namely the 
program and the data. Data can be either structured or 
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unstructured. It is mandatory in COBOL to declare all data, 
whether they are input or output or generated in the pro¬ 
gram. The form of declaration for the structured data is 
different from the instructional data. Now we will consider 
the structure of a COBOL program which deals only with 
unstructured data. 

A schematic representation of the structure of a COBOL 
program is shown below: 



Rules for keypunching COBOL programs 

The COBOL programs are said to be column oriented. This 
means that different entries must be made from different 
columns in each line. Each line consists of 80 columns. One 
character can be punched in each column. There are two 
margins in the COBOL program and they are called the 
A-margin and the B-margin. A-margin starts from the 
eighth column and the B-margin starts from the twelfth 
column. All divisions, sections and paragraphs have labels 
or names. These names must be punched from the A-maigin. 
Later we will see that certain level numbers like FD, 01,77 


etc also must be punched from the A-margin. 

All sentences and certain level numbers like 88 must be 
punched from the B-margin. Sentences cannot be keyed 
beyond column 72. Columns 73 to 80 must be left blank. If 
one wants to key comment statements, it can be done by 
putting an asterisk symbol in the seventh column. Every line 
that contains a comment statement must have an asterisk 
symbol in the seventh column. Statements can be continued 
from one line to the next without any restriction, provided 
you don't break a word. But if a sentence is terminated in one 
line, a second sentence cannot be keyed from the same line, 
i.e. more than one sentence cannot be keyed in a line. 

It must be noted that statements are separated by blanks 
and sentences are terminated by periods. The period is a 
necessary punctuation in coboi to indicate the termination 
of sentences, division headers, section headers and para 
headers. Improper punctuation will give rise to syntax 
errors. 

We will now give some explanations about the entries 
made in the various divisions. There are difficulties in 
explaining completely each of these divisions one by one, 
since in order to understand some entries in one division we 
must understand their functions in other divisions. This 
interdependence is somewhat confusing to the beginners, 
but things will become clear when one gets an overall picture 
of a C OBOL program. Till then the readers should patiently 
go through the ordeal. 

identification division. This is the first division ol a 
COBOl program. The function of this division is to specify 
the name of the program by which it will be known to the 
computer. This division has only one function and so it has 
only one para. The mandatory entries in the idi-.niihca- 
I ion division are 

A B 

IDENTIFICA1 ION DIVISION. 

PROGRAM-II). 

name ol the program as coined by ihe piogrammer. 


The first entry is the name of the division, and is identified 
by the word division and its location. The division header 
must be punched from the A-margin. The period at the end 
of the word division is a necessary punctuation. T here are no 
sections in this division. T here is only one mandatory para¬ 
graph whose name is program-id. The pragraph label must 
also be punched from the A-margin. The entries must be 
made from the B-margin. 

In this case, the entry is the program name which is coined 
by the programmer following the same rules for coining data 
names. A typical name can be PAYROLL. There are some 
optional paragraphs in this division which are used for 
documentation purposes. Since these paragraphs are not 
mandatory, the beginners need not worry much about them. 
A typical example of entries with the one mandatory para¬ 
graph is given below: 
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I he iDtN l IFK’AI ion division is the simplest one in the 
c ouoi progiam and its description is complete, and so we 
will not come back again to this division since its inter¬ 
dependence with othei divisions is little. 

environment division. This is the second division in a 
COBOL program with two functions, and they are done by 
two sections. The functions are: 

1. To give the names of the computer which compile and 
execute the program 

2. I o give the names of peripherals which handle the 
input and the output files. 

And the two sections are: 

1. CONUCiURA i ion section 

2. IN Pin-OUTPUT section 

1 he configuration section is composed of two manda¬ 
tory paragraphs, namely the SOURCE-COMPUTER, the 
OBJECT-COMPUTER and one optional paragraph, namely, 
the SPECIAL-NAMES para. The special-names para is used 
only when one has to connect some system defined names 
with some programmer coined names. We will see its use 
later. 

The lNPUT-oiJ l PUI section is required only when files are 
used. Presently wc will omit it since we are going to consider 
independent data items alone. The typical entries in the 
environment division of a COBOL which uses only inde¬ 
pendent data items are shown below: 

A tt 

environment division. 

CONFIGURATION SECTION. 

SOURCE-COMPUTER. ORION 8000. 

OBJECT-COMPUTER. ORION 8000 


DATA division. The function of this division is to describe 
the organisation of the data that will be used in the program. 
It is composed of two sections, namely the hi t. section and 
the working-storage section. In the file section we des¬ 
cribe the file data (that is data items present in the input and 
the output files alone)and in the woRKlNG-s roRAGEsection 
we describe all the independent data items. The typical 
entries in the data division which uses only independent 
data items arc shown below: 

A B 

DATA DIVISION. 

WORKING-STORAGE SECT ION. 

7? data-name PIC string of A's or X's or 9’s 
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PROCEDURkdivision. The function of this division is to do 
all processings w th the data and output them in the desired 
format and in the required devices, either on the printer or 
on the disc or on the screen. It must be noted that all data 
used in this division must have been completely described in 
the data division. There is a lot of interdependence between 
PROCEDURE division and the data division. The structure 
of the procedure division is shown below: 


A B 

PROCEDURE DIVISION, 
para-header. 

entries, 
para-header, 
entries. 


In this division we give all the commands to perform the 
various jobs like reading the data, computing the expres¬ 
sions, printing the results etc. 

The commands are given by what are called statements. 
Statements can be grouped to form a sentence. Sentences 
can be grouped to form a single logical unit called a para¬ 
graph. If necessary, the paragraphs can be grouped to form a 
section. Normally we do not have sections in the proce¬ 
dure division. It may be noted that the section headers and 
the para headers ih this division are all programmer-coined. 

Summary 

COBOL program consists of four divisions, each with its 
own logical positions and functions. Since these divisions 
are somewhat interdependent we cannot study these divi¬ 
sions independently one after the other. In other computer 
languages like Fortran or basic, one can start writing 
complete programs after learning to coin statements. But in 
COBOL one has to study the various formalities required to 
be entered for writing a complete program. 

Now that we have studied the essential statements to write 
a COBOL program which uses only independent data items 
and also the formalities to be obeserved in writing the var¬ 
ious statements in the different sections, we will consider a 
typical COBOL program for finding the simple and the com¬ 
pound interest in the next article. You will find that the 
statements in the first three divisions are only declaration 
statements and their function is to give information to the 
computer about the program and the data which it uses. So 
wc call them non-executable statements, whereas the state¬ 
ments in the last division, PROCEDURE division, are said to 
be executable statements. 

(To be continued) 


EFY SUBSCRIBERS 

AH EFY subscriber* are requested to always mention their 
subscription number when writing to us about matters relat¬ 
ing to their subscription. This number is given on the left top 
comer of the mailing slip patted on the EFY envelope* 
carrying each issue. 

In the absence of this number, action on any letter or 
payment becomes difficult to take, causing unnecessary 
delays and inconvenience. 
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ELECTRONIC ASSEMBLY 
AIDS 


PCB ASSEMBLY JIG 





UNIVERSAL 

FLOWLINE 


Model 

Max PCB 

Uni 

Flow 

Dimensions in M M 

1 

WL 1 

t>‘> X 400 

iS 2 

I 1 FL / 

400 X V 0 

l f i 

ISII t 

200 x 00 

IS 4 

ISfl 4 

J/f) < l )‘ 0 


PREFORMER 

Component Lead Cutting and Forming 


Adjustable Cutter and dies, 
Easy and rapid to set up, 
High yield Low Cost, 

2000 Jumper links per hour 

Operations Configuration 



Cut and Bend 


Produce vertical 
mounting by 
bending over long leg 


[-ton-! 


cut to length — HUH- 

Jumper link J “j 

Stress relief 

Vertical Stand off 


Transistor / Capacitor 
Spread Cut tr form 
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P B . NO. SOS MlDC Railway Station, 

Sotara VtHaga Road, AURANGABAD 431 008 INDIA 

LET YOUR TECHNOLOGY MOVE WITH TIME 





BEAT THE DISTANCE BARRIER 


a Synchronous'Asynchronous 
operation 

e Automatic detection of short 
in the line 

a 19 2K baud upto 1 KM 1200 
baud upto 10 KM 
a Inputs/Outputs optically 
isolated 

e LED s indicate activity on each 
line 


DONT LET MODEM COSTS 
SCARE YOU 

FOR DEDICATED RS 232C/20mA LINKS 

UPTO 10KMS, USE 

LINE DRIVER LD400 

FROM 

DATABYTE EQUIPMENT PVT. LTD. 

200 Narayan Pefh 31 Shivtirth 1 G 3 Raja House 


200 Narayan Pefh 
Laxmi Road 
Pune 411030 
Tel 444742 


31 Shivtirth 1 
B Oesai Road 
Bombay 400026 
Tel 492558 


G 3 Raja House 
JO 31 Nehru Place 
New Delhi 110019 
Tel 6419040 


CONNECTING TERMINALS 

was never as easy as this! 

£13. MULTIWAY 
S 3 E 3 TERMINAL BLOCKS 

TRM Senes 

20/30/60/100/150 Amps rated 


Easily assembled into any < 

number of ways or poles . 

More convenient end economical 
than line up & clip on terminate 

Marketed by 

ASIA ELECTRIC CO 

Katara Mansion, 132A Or Annie Besant Rd Bombay IB 
Ph 493 9544/46 493-5565 Tlx 11 75217 

REPS at Calcutta (Ph 290082)-N Delhi (E722878) 
Madras (844676),-Bangslors (603435/807117 1 
Hyderabad <76419)-Baroda (562181 )-Poona 136904) 
Ahmad abed (413129)>Coimbatora (26053) 
_-Goa-Bhopal-Nasik. etc__ 


-fiARiin' 
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SYMBOL OF QUALITY: J.J. TRANSFORMERS 


Our Programme: 

TRANSFORMERS FOR T.V., 
TAPE RECORDER, TWO-IN-ONE AND 
STEREO DECK. 


Power 
Step-down 
Step-up 
Output 
Isolation 
Line-matching 
Choke 
Auto 
Filament 
Modulation 
Input/driver 
Custom Built 


Transformer 
Transformer 
Transformer 
T ransformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 


Foi further information kindly contact 

J J. ELECTRONICS 

A 23 Mayapuri Industrial Area Phase II 
New Delhi 110064 Phone Fac 591839 Res 621258 619526 




TV SIGNAL BOOSTERS & 
VOLTAGE STABILISERS 

FOR TV, VCR, REFRIGERATORS, AIR-CONDITIONERS 




AUTOMATIC STABILISERS 
FOR TV & VCR BOTH 



ELECTRONIC INSTRUMENTS & CONTROLS 

4319/3 Ansari Road Daryaqanj New Delhi 110002 
Phones 279663 274928 


Authorised Stockists 

(DELHI) GC(i Hifti n L Rai Market Anand Motor ( o l Hai Mkt 
(JHANSI) Jam Atjt nc us a id i» Ba/ar (RANCHI) Haj T radtng C o Hatia 
■station Road (SILLIGURI) H nr on (Sale*') Corporation Hill Cart Road 
(RAJAHMUNDRY) Mulhid Her tromcs T Niqir 


In your business 
it’s important to be the 
best there is! 

The complete range of 


Precisio 

n artwork, fim 





for proto 

Ci iheitm 

types 

♦i nI map) aivf t 




a 





EBB 

Wire Wound Potentiometer 



• High Reliability A Long Life • Small, Sealed, Wide Application 

• Humidity Proof construction • Panel A Shaft seal 


Manufactured by 

R.K. Enterprises, Hyderabad 


a 1 Marketed by 

▲ AHADHNA 

° IlECTMNICS (S) STB 


10 Snnath Complex, S D.Road. 

Secunderabad 500 003 Phone 82220! Grams HINDOTEK 
Branch Office 1690 Bhagirath Place Delhi-110 006 Phone 234369 
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Construction 


Sound Activated 
Flash for 
‘Stop Action’ 
Photography 


Vivek Mehra 


H ere’s how to capture those different stages of the 
bursting of an electric bulb, or the impact of a 
milk drop in a bowl. Recording these transient 
moments would be rather difficult by any tech¬ 
nique other than ‘stop action photography’. 

This technique is not half as difficult as it seems at first 
glance -the camera is first focussed at the place of‘action’ 
(action implying the bursting of the bulb or the drop striking 
the bowl). The room is then completely darkened, and the 
camera's shutter is kept at 4 B’ (shutter open). 

The sound made by the action triggers the flash after a 


delay which can be altered by the circuit. I he Hash duration 
is normally 0.25 to 1 millisecond which is sufficient to Irce/c 
even the fastest action. 

Once the Hash is triggered, the shutter is closed, and a 
fresh photograph can be taken with a different delay to 
record another stage of the event 

The circuit 

I he main component of the circuit is an I.M324 quad 
op-amp. The use of just one 1C’ and the PCB design simpli¬ 
fies fabrication. It is to be used in conjunction withacapaci- 



Fi|. I; The circuit diagram of the sound activated flash. 
AUGUST 1986 
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PARTS LIST 

Semiconductors: 

ICl — LM324 quad op-amp 

D1 — 8.4 V, 400mW zener diode 

D2, D3 — Light emitting diode 

D4 — SN101 silicon control rectifier 


Resistors [all 1/4 watt, ±5% carbon]: 
R1.R2.R3, 

R4, R5, Rll, 


R12 

R6 

R7 

R8 

R9 

RIO 

Rl3, RI6 

R14 

Rl5 

R17 

VR1 

VR2 


— 10-kilohm 

— 390-ohm 

— 100-kilohm 

— 12-kilohm 

— 47-kilohm 

— 820-ohm 

— 2.2-kilohm 

— 8.2-kilohm 

— 1.5-kilohm 

— 2.7-kilohm 

— 100-kilohm log. potentiometer 

— 100-kilohm lin. potentiometer 


Capacitors: 

Cl 

C2, C4, C6 
C3 


C5 


— IOOOjiF, 12V electrolytic 

— 0.1 mF ceramic 

— 4.7mF, 12V electrolytic 

— 4.7jtF, 16V electrolytic (see text) 


Miscellaneous: 

Si — SPDT microswitch 

— Condenser microphone, PCB, shielded 
wire, enclosure, hardware etc. 


tor discharge flash gun. 

Broadly, the circuit can be divided into the following 
stages: 

Sound amplifier. A condenser microphone serves as' a 
sensitive and economical transducer. Resistor R1 provides 
bias for the in-built FE I" amplifier of the condenser micro¬ 
phone. Op-amp D is connected in the inverting amplifier 
configuration. 

Gain of this stage, and hence the sound level at which the 
circuit triggers the flash, can be set by potentiometer VR1. In 
case the gain is not sufficient, replace resistor R2 with 4.7k or 
2.2k or R7 with 4.7k by trial and error. In the prototype, this 
auangement lor gain was found to be more than adequate. 

Latch. A noise impulse causes the voltage at the non¬ 
inverting (+) pin ot op-amp C to exceed that at the inverting 
(-) terminal, and the output swings high. Due to positive 
feedback of R12, the output latches to positive saturation. 
The I.EI) lights up indicating latching action. This enables 
reliable triggering ol the next stage, and prevents re¬ 
triggering once a photo has been taken. 

Delay. I he output of op-amp C in the untriggered state is 
low, and capacitor C5 is in the discharged condition. Once 
the previous stage latches, the timing (delay) cycle is 
initiated. 1 he rate of charging is controlled by the resistance 
of potentiometer VR2 and the capacitance ol C5. 

When the voltage across C5 exceeds that set by the poten- 




1. DELAY ~SmS 2. DELAY «*25mS 3. DELAY-* SSmS 4. DELAY - lOOmS 

Various stages monied after the impact of a milk drop in a shallow bowl. 
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OUTPU T 0 


□ 'NPUT D 

□ •INPUT D 
□ciNC) 

□ •INPUT C 

□ -INPUT G 



COND 

MIC 


(BOTTOM VIEW) 


□ OUTPUT C 


microphone connections. 



Fig. 4: Components layout for the above PCB. 


78 












which is obtained experimentally. A number of trial runsare 
made to set the sensitivity and delay. 

In the photos ol the milk drop, the drop was made to fall 
from a height ol one metre into a bowl just filled tocover the 
bottom surface. As sound made by the drop was quite faint, 
the miciophone was taped to the lower surface of the bowl. 
As seen in the scr ics ol photographs taken, the most interest¬ 
ing formation was at a delay of about 25 milliseconds after 
the drop struck the bowl. 

In the diflctenl stages of the bulb bursting, the bulbs were 
shot w itfi the help of an airgun, A thick cloth sheet was hung 
behind the bulb to esentually catch the pellets. 

Care should however be taken to adjust the sensitivity of 
the circuit so that it does not trigger at the sound of the gun. 
I his can easily be achieved by keeping the microphone 
closer to the bulb than to the gun. 

□ 


I his proiect was designed and tested by the author. The circuitry was 
retested ‘partly' in I'FY lah. I he photographs were all taken by Mr Sushil 
Naiula and the author 


Advertising in EFY 
PAYS 

Try it Yourself! 



PE PRODUCTS 


Energy Efficient Emergency 
Light Smart PL gas discharge 
Lamp brightness —600 lumen 
Provided with 12V battery & 
charging system. 


23cm Tube Provided with a 
built-in Inverter Tube and 
acrylic cover in portable and 
fix type. 

Range: 6V-12V 

Can be used with Ni-Cd batter¬ 
ies also. 


FERRITE-CORED. HIGH 
FREQUENCY INVERTERS 
FOR EMERGENCY LIGHTS. 

Brighter & more efficient. 
Range. 6V-10W, 20W, 40W 
12V-10W, 20W, 40W 
24V-20W, 


PROFESSIONAL ELECTRONICS 

233, Rampura, Lawrance Road, Delhi 110035. Phone: 7115025 


First Choice of 
Television Engineers 

NOVA GRAPHIC Television 
Test Pattern Generator 





If you Service, Deal, Study, Manufacture or 
Design Television Receivers, it is a ‘must* for you. 

Nova Graphic is a portable, light weight, compact 
and simple-to-operate test pattern generator for 
on-the-spot television servicing. It provides Cross- 
Hatch Squares, Vertical Bars, Horizontal Bars and 
Synch Modulated White-Blank. 

I.F., Video and RF can be checked with sharply 
defined multi-channel Pattern Generator. 


Line frequency 
Accuracy: 

Frame frequency 

R.F. output 

R.F. output level 
Picture Modulation 
Sound modulation 


Output 
Video level 


15.625 kHz 
with in ±0.3% 

50 Hz Independent 
of Mains Frequency 
All VHF Channels in 
Band I and III 
6MV P-P Approx. 

A.M. Negative 
5.5 MHz F.M. with 
1 kHz Internal, 
also External Modula- 
possible Sound with 
(100 MV Signal) 

300 ohms Balanced 
Variable 


Attractive terms for Business 

We also supply all components for Television 
Signal Boosters. 

a quality product from: 


G-7C, VIGYAN NAGAR, 
SHAHJAHAN PUR-301706 

Delhi Office: 

Post Box No. 9431, DELHI-110051 
Tel: 242240 

















































Two good reasons that make Ando’s 

Logic Analyser and EPROM Programmers a better buy... 


They are exceptional 
in cost/performance and 
are marketed by Murugappa. 



The AE4212 takes on the 
challenge of todays 
complex logic analysis 
needs. 

• 16 timing channels with 
100 MHz sampling. 

• 5 ns glitch detection. 

• 27/43 state analysis 
channels with upto 25 
MHz trace program 
runs. 

• Trigger interlocking for 
simultaneous hard¬ 
ware/software analysis. 

• Overviews of time/ 
intervals, state labels 
and state tracking. 

• A variety of triggers and 
a choice of peripherals/ 
interfaces. 

• Personality modules for 
8/16 bit processors. 

And for EPROM pro¬ 
gramming the AF 9702B 
is a boon - both in versa¬ 
tility and performance. 

• Handles upto 256K bit 
EPROMS, E a PROMS. 

• Automatic pro¬ 
gramming set-up 



by silicon signature 
readout. 

• Intel/Fujitsu/AMD 
fast programming 
methods applicable. 

• Operates on CP/M. 

• RS 232C or TTL I/O 
interface operating at 
upto 9600 bps ana key¬ 
board for set-up and 
data entry. 

• Comprehensive device 
functions and self 
check. 

The software finalised, the 
high capacity, high through¬ 
put AF 9720 gang pro¬ 
grammer takes over, pro¬ 
gramming upto 15 devices 
in a single shot. And like 
the AF 9702B it can be 
hooked directly to a host 
computer for fast, direct 
writing. 


Just three words to 
deecribe eur eervice 
engineers trained at 
Ando. 

Prompt. Professional. 
Perfect. 



MURUGAPPA 


ELECTRONICS LTD- 

World Standards In India 


Manufactured by: 


lAinpo 


Marbatad by: MURUGAPPA ELECTRONICS LIMITED. P.O. Box No. 212, PARRY HOUSE, 3rd Floor, 
43 Moore Street Madras 600 0C1 Tel Noe. 21019,21003,29251 Ext 261 Tato*41-B797 HIL IN, 
41 -301 TIMS IN, 41-7429 AMEX IN 


ANDO ELECTRIC CO* OH. Branobea: a Bangalore - Tel Nos. 601278/603742 a Bombay-Tel No. 31BOOO Telex 11-2237 

iapaiu PARY IN a Calcutta - Tel Nos. 449932/33 Telex 21-7B6B AJAX IN a New Delhi - Tel No. 6434274 

japan Tb|bx 31 . B8483 meld , n a Secunderabad-Tel No. 70151 Telex 1556-205 PARY IN 

a Allahabad- Tel No. 3085. UNTAS M Met PPG 142318 
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You now have 
a better choice! 

with NEW COLOURFUL. ILLUMINATED* 
and NON ILLUMINATED 

ROCKER 
SWITCHES 








Calling all important 


persons in Indian _ 


Electronics Industry! 


We are compiling the first ever "Who's 
Who in Indian Electronics Industry" 

If you haven't received our 
questionnaire, please get in touch with 
us immediately for inclusion of your 
name in the volume which is going 
to the press shortly. 

Indian Biographical Institute 
4327/3 Anaari Road 
Darya Ganj 
New Delhi-110002 
Phone:264619 
Telex: 031-62320 ANU IN 
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/7a DIGITAL IC 

TESTER 4024 D 


High speed and 
excellent performance 

i»Tv v x v> 


SIMPLE TO INSTAL: JUST PUSH-n-FIX! 

□ Single/Double Pole. □ 6 and 16 Amps. 
□On-Off, Changeover & Momentary. 

Indian Engineering Company . 

Wotll Naka. Post Box-16551. Bombav-400 018 | 

Ph 4939544/4932805 Grams AMPVOLT Telex 11-75217 6 


Features 

• Microprocessor conlrolled and pre-p;ogrammed to test 
various types o< gates, flip-flops, buffers, latches, 
multiplexers, shift registers, counters, etc 

• Automatic functional testing of both TTL and CMOS ICs 
(Pre-programmed for full range of popular IC’s) 

• Self check facility to check internal hardware 

• Provides continuous checking ol IC and automatic 
identification ot power pins 

• Automatic identification ot inserted IC/its functional 
equivalent. 

• Trainer Mode to study the truth-tables (I/O relationship) of the 
fC under test, using single step mode 

• Audio alarm for fault indication 

• Facility to test ICs under Loaded Condition-Automatic 
selection of loads (FANOUT CAPABILIIY) 

• Easy expansion for new ICs in future using tape load.eproms. 
Pius optional feature like logic level testing over 
recommended supply voltage range, convenient print out 
and provision for testing IC under wide temperature range 
etc. 

For further details or demonstration, please contact: 


RC INFORMATION TECHNOLOGY 
SYSTEMS PVT. LTD. 


H 0.1413 Dalamal Tower, Nariman Point, Bombay 400 021 
Phone: 244286, Telex: 011-5858 KELY-IN 
WORKS 67/3 Kanakpura Road, Bangalore 560 078, 
Phone 42 333 Telex 0845-8034 ORCE IN 

Other RC Product*: 

Digital IC Testers, PID Controllers, Temp. Controller/ 
Indicators Digital Panel Maters, Tachometers, 
Emulators. 

DEALER INQUIRIES SOLICITED. 
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INDISPENSABLE TOOLS AND EQUIPMENTS FOR PRODUCTION/SERVICE 
FROM O.K. INDUSTRIES INC., U.S.A. 



For farmer details mite or contact: 

BALAJI EN6INEERIN6 CO.. 195 Brigade Road. (Above Poat Office), Bangalore 560001, Phone: 572411 

BRANCH BALAJI ENTERPRISES 133 Rashtrapathy Road, Behind Bible Houae. 1st Floor, Secunderabad 500003, Phone: 77490 
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C onstruction 

10-Band 

Graphic 

Equaliser 


C. Sanjay 


U ntil now, many articles on power amplifiers, 
tone controls, preamplifiers, etc have appeared 
in EFY. These articles can help one make a 
stereo system on one's own. Sometimes, when 
one is fond of changing the tonal quality of the programme, 
or when one is in the habit of making duplicate cassettes 
from original sound tracks, an equaliser—properly known 
as a Graphic Equaliser—seems indispensable. Moreover, 
graphic equalisers offer greater control over the quality of 
music than a simple tone control system with just bass and 
treble controls. 

There are many types of equalisers ranging from 
10-band equalisers to something like a 30-band graphic 
equaliser. However, for all practical purposes, a 10-band 
graphic equaliser—also known as First Octave Equaliser— 
is more than sufficient for a good home system. This article 
deals with the construction of a high quality, low distortion 
10-band graphic equaliser. The specifications are given in 
Table 1. 

This first octave graphic equaliser has ten controls for ten 
different frequencies, which have adefinite relationship with 
each other. The relationship can be noticed easily by observ¬ 
ing the numerical values of the frequencies for which the 
controls are provided, viz, 32 Hz, 64 Hz, 125 Hz, 250 Hz, etc. 
Except for the relation between 64 Hz and 125 Hz, the ratio 
between any two adjacent frequencies is 1:2. The frequencies 
could have been 32 Hz, 64 Hz, 128 Hz, 256 Hz, etc, but this 
would also make the values look odd. For example, I kHz 
'sounds’ better than 1.024 kHz, although the latter is what 
One will get actually if one goes oh doubling the values of 
frequencies from 32 Hz. 


The basic circuit 

The basic building block of this equaliser is very much 
different from the usual ones that we often see in articles in 
EFY. Fig. 1 shows a ‘normal’ equaliser portion while Fig. 
2(a) shows the type that is used in our equaliser. One can 
easily find out the main difference. While the portion of a 
‘normal’ equaliser in Fig. 1 uses capacitors to fix the fre¬ 
quency, a tuned circuit is used in Fig. 2(a). 

The disadvantages of the circuit shown in Fig. I are that 


ci 



RESISTANCE OF VRI+R1 


R4 AND R3 ARE USUALLY AROUND 1M 

Fig. 1: Schematic showing a part of a normal equaliser. 
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TABLE I 

Number of band* 

10 02 Hz, 64 Hz, 125 Hz, 

250 Hz, 500 Hz, 1 kHz, 


2 kHz, 4 kHz, 6 kHz, 16 kHz) 

Boost/cut on each band 

i 15dB 

THI)% (At Vout-IV) 

< 0.05% 

S/N Ratio 

>80dB 

Input impedance (Zin) 

100k 

Output impedance (Zout) 

<150 ohms 

Input voltage for Vout=1 V 

180mV 

Max. input voltage 

Max. input voltage for 

10V 

undiatorted mound 

2.5V 


inductors alone will occupy the entire cabinet. Anyway, this 
is not what we want. To overcome the problem, simulated 
inductors are used. 

For those who are not familiar with simulated inductors, 
some details about designing a simulated inductor are given 
in Fig. 3(a). Here, C! is the series tuning capacitor while all 
the other components make up the simulated inductor. Full 
details to explain the working of the simulated inductor are 
not given here due to limitations of space. However, the 
formulae in Fig. 3(a) should help readers design one by 
themselves. Fig. 3(b) shows an equaliser section using this 
simulated inductor. 


INPUT 



INPUT 



INPUT 



Fig. 2: Equaliser section usingtuned circuits)in 'flat'condition. (b) in ‘boost’ condition, (c) in ‘cut’ condition. 


the roll-off is not sharp (or steep), and the amount ol cut or 
boost that is obtainable in a 10-band equaliser of this type is 
low. When a 10-band equaliser of the type shown in Fig. 1 is 
made, the gain or cut must be limited in such a way that 
boosting a frequency does not interfere with the next fre¬ 
quency or the one preceding it. If the circuit shown in Fig, 
2(a) is used, the ‘0’ and gain can be easily varied to an extent 
that even 30-band equalisers are possible. 

Fig. 2(b) shows the equaliser section in full boost condi¬ 
tion. If the resistance of the tuned circuit is considered very 
small, then the only resistive element is R4. The gain is now 
conveniently given by the relationship (R3+R4)/R4. By 
making R4 low, and the value of R3 high, high gain can be 
obtained. If 'Q' of the inductor is made high, then the effect 
of one control on its adjacent bands will be very very small. 

Fig. 2(c) shows the same equaliser section under full cut 
condition. Now the input voltage is divided between R1 and 
R4. Since R4 is very small, a part of the input signal appears 
across R4. The op-amp Ai will not produce any gain now 
and acts as a buffer. The loss in voltage or the cut can now be 
given by R4/(R3+R4). 

For low .requencies such as 32 Hz and 64 Hz, the size of 
inductor LI will become very big—not only in value but also 
physically. So when a 10-band stereo equaliser is made, the 

m 


The circuit 

The complete 10-band equaliser circuit using twelve op- 
amps (three TL084s) is given in Fig. 4. Op-amp AI is an 
input amplifier with a gain of 5.5. The output of this op-amp 
is connected to the group of potentiometers that are used to 
boost or cut specified frequencies. Capacitor C2 serves to 
filter very high frequencies to some extent. The op-amps A2 
to Al 1 make up the simulated inductors. Op-amp A12 is the 
active part that actually boosts or cuts any band of frequen¬ 
cies. This A12 can be considered as the op-amp Al in Fig. 
3(b). 

The power supply section is not at all complicated and 
therefore needs no explanation. The supply to each 1C 
(TL084) is connected through two 10-ohm resistors and is 
decoupled with 0. IfiF capacitors. 

The potentiometers can be of any type, sliding or rotory. 
But the controls should be logarithmic ones; their resistance 
should change slowly at both ends and quickly in the middle- 
This type of control is necessary because as the value of the 
resistance between the wiper and any one end of the control 
approaches 470 ohm, the control becomes very sensitive. To 
overcome this problem, logarithmic controls of the above- 
mentioned type must be used. 
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SELECT R2' SOMEWHERE ADDED IN PARALLEL TO R2 

BETWEEN 100K AND 200K, 

DEPENDING UPON INPUT 
IMPEDANCE OF OP AMP, 

AND R1' IS THE SAME 
AS R4 IN FIG 2(a) 

(•) <b) 

Fig. 3: Simulated inductor: (a) basic design consideration; (b) 
incorporation in equaliser. 

Construction 

The construction should not be difficult if a PCB is used. 
A possible actual-size PCB pattern for a mono equaliser is 
shown in Fig. 5. Two of these boards are required to make a 
stereo version. The component layout is given in Fig. 6. The 
power supply circuit diagram to obtain a regulated ±15V 
dual power supply is shown in Fig. 7. PCB pattern for the 
power supply is shown in Fig. 8, and its component layout in 
Fig. 9. 

As far as possible use polycarbonate (metallised) or 
polyester capacitors. The only problem components are the 
4.7/uF, 2.2jiF, 1,2/uF and the 0.56/uF capacitors. If you are 
unable to get a 0.56/uF polyester or polycarbonate capacitor, 
use a ceramic capacitor. In this case it is better to try with two 
or three capacitors until you get the best possible effect from 
the equaliser. 

For 4.7juF, 2.2/uF etc, two tantalum capacitors can be used 
in back-to-back configuration. If nothing is available, use a 
high voltage (around 100V)4.7yuFelectrolytic capacitor. But 
before soldering it compare it with some other capacitor of 
known value and verify that the capacitor is really 4.7;uF in 
value. 

In component layout (Fig. 6) all the values of capacitors 
are given for each frequency band as per Table II. Table 111 
will help you identify which capacitors are used for which 
frequencies. You can also do this by looking at the marking 
near the control to which the capacitors are connected in 
case of any doubt. 

; Another point about the values of capacitors: Capacitors 


with values like 100 pF and 680 pF can be of ceramic disc 
type. 

The l.2^F capacitor can be difficult to obtain. In that case 
two capacitors of IjuF and 0.2/*F arc connected in parallel 
and solder them to the board. 

As far as possible, standard values have been chosen. 
Wherever you are unable to get the specified value, use a very 
high voltage electrolytic capacitor whose capacitance is 
known to be the value specified. 11 you have a capacitance 
meter of any kind, it can help you to get the correct 
capacitor. 

I lie sliding controls can be lixed on a plain laminate and 
then lixed on to the panel of the cabinet Irom inside. I his 
will prevent all the fixing screws from being seen outside. 
While earthing the shield of the shielded wue used for con¬ 
necting the input socket (il used) to the boaid, eaillt the 
shield near the socket, and on the PCB. 

In the power supply board try to use polyester capacitors 
for the two 0.2 2fj&- capacitors. Use 0. lyuf disc capacitors lor 
those which arc used to decouple the supply alter the 10-ohm 
resistors. 

( becking and fault finding 

First ol all, before switching on, check whether you have 
connected the positive and negative supplies on to the I’CB 


TABLE II 


Vp.lurs of 


Frey. 

C4 

a ,i 

re 

C7 

32 Hz 

4.7 rK 

0.56 pF 

0.1 pF 

— 

64 Hz 

2.2 pF 

0.47 pF 

0.05 pF 

— 

125 Hz 

1.2 pF 

0.15 pF 

0.022 pF 

2.7 kpK 

250 Hz 

0.68 pF 

— 

0.0 J 2 mF 

— 

500 Hz 

o.:w pF 

— 

6.2 kpF 

— 

1 kHz 

0.15 m F 

0.02 pF 

2.7 kpF 

470 pK 

2 kHz 

0.082 m F 

2 kpF 

1.5 kpF 

— 

4 kHz 

27 kpF 

15 kpF 

680 pF 

KM) pK 

8 kHz 

0.02 pF 

— 

090 pF 

— 

16 kHz 

0.01 pF 

— 

200 pF 



TABLE III 

IC Pin No. 

Components 

| capacitor*! 


connected to 

for frequency 

IC1 



5, 6. 7 

C4, C5, C6 

32 Hz 

8, 9, 10 

04, 05. 06 

64 Hz 

12,13,14 

04, 05, 06, 07 

125 Hz 

IC‘2 



1,2, 3 

04. 06 

250 Hz 

5,6,7 

04, 06 

500 Hz 

8, 9, 10 

04, 05, 06, 07 

1 kHz 

12, 13, 14 

C4, Oft, C6 

2 kHz 

IC3 



1,2.3 

04, C6, C6, 07 

4 kHz 

5. 6,7 

C4,C6 

8 kHz 

8, 9, 10 

C4, 06 

16 kHz 
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b MORE CONTROLS 
WITH I lit ONLY 
DIFFERENCE BEING 
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VALUES Or C4 TO 
C7 SFF. TEXT. 

TABLE II AND IARIFIII 


A1 TO A4: IC1 TL084/TL074 
A5 TO A8: IC2 TL084/TL074 
A9 TO A12: IC3 TL084/TL074 


‘CUT’ M6KH/ 


I6KHZ J ‘BOOST' 


KT- 

r_ 

L... 

r 

jlc.e 

L 


i _12 

< H6 


>10UK 
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Fig. 4: Circuit diagram of a first octave, 10-band graphic equaliser. 


Sent iconductors: 

IC1-IC3 

IC4 

l(T* 

1)11)4 


PARTS UST 

— TL084/TL074 Bi-FET quad op-amp 

— LM7815,15V positive voltage regulator 

— LM7915,15V negative voltage regulator 

— 1N4002,1-amp rectifier diode 


Resistors [all 1/4 watt, ±5% carbon}: 

Rl. R3 — 100-kilohm 

R2 — 22-kilohm 

R4, R7 — 5.6-kilohm 

R5 — 470-ohm (10 pcs) 

R6 — 100-kilohm (10 pcs) 

R8-R13 — 10-ohm 

VR1-VR10 — 22-kilohm log. potentiometer 


Capacitors: 

Cl. C18-C21 
C2, C3 
C4-C7 
C8-C13 

C14.C15.C22.C23 
C16, C17 

Miscellaneous: 

XI 
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0.22mF polyester 
220pF styroflex 
See Table II 
O.lpF disc 

10/iF, 25V electrolytic 
2200 mF, 35V electrolytic 

18V-0-18V, 250 mA secondary transformer 
DPDT toggle switch 
PCB, enclosure, 3-core shielded wire, 
plastic spacers, screws, nuts, mains lead, 
aluminium knobs, flexible wires etc. 


ci ar.-rortMim ana van 



Fig. 4: Component la>out for the main circuit 





































correctly. Then check whether you have connected the com¬ 
mon point of all the controls, on the ‘cut’ side to the non¬ 
inverting input of A12 (see Fig. 6). This connection is very 
important. 

Do not solder any controls first. Connect just the common 
point as mentioned above. Do not insert 1C2. Switch on the 
power supply and check whether any ol the ICsare heating 
up. They should just be warm. 

New connect the output to an amplifier. (If you have a 
volume control keep it at a low level.) Connect some source 
to the input of this equaliser. You should be able to hear the 
sound after the power amplifier. 

Check the AC voltages, with an AC millivoltmeter, at pins 
3 and I of 1C1 with respect to ground. The voltage at pin I 
should be approximately five times the voltage at pin 3. If 
this is so, connect all the controls and then switch on again 
and connect a source. All the controls should work perfectly. 

11 any control is ineffective,look for bad soldering of the 
capacitors. Of course, IC2 must be inserted alter all the 
controls are connected. 

These arc some simple tests you should perform before 
you fix up everything into a good stereo system. 

□ 




ALFA 
LOGIC PROBES 

Low Price 
Single TRISTATE 
LED INDICATOR 
Pencil Size 
Available in Two 
convenient indicator 
positions 
Available in 

TTL CMOS, Universal Models 


Other products: 
Digital Pulsers 
Pulse Detectors 
DC Power Supplies 
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lOOOOQD, 

ALFA 

lOQQQOCr 

Manufactured by 

Alfa Product* Company 

FF-11, Bajaj House, 97, Nehru Place, 
P.0 Box NO. 4324, New Delhi-19. 
Phone: 6432126 Cable: PASAND. 
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The scientiFic HM 312 increases its functions to 
match your requirements. 

Already a bestseller in the 20MHz range, the dual 
trace HM 312 now brings you two additions that 
puts it ahead of the others. 


1. BUILT-IN SINGLE TOUCH 
COMPONENT TESTER 

2. Z-MODULATION 
PLUS 3. REDUCTION IN COST 


OTHER SPECIFICATIONS: 

• Bandwidth (-3 db): 20MHz 5mV 

|-6db): 28 MHz/8 mV 

• Triggering :30MHz 

• RiMtime : 17.8nS 

• Timebaae : 40nS-200nS 

• Matched X-Y operation • TV Trigger 


So we have brought you single touch component 
testing in the 20MHz range 

We have shown that EXTRA features need not mean 
extra price. That's Service and Satisfaction from 


scientiFic 

SCIENTIFIC SALES 

0 / A 2* f Cw,»<MTMr v.r i* . -.t Romh.ty 
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An edge over the others in versatility. 

HCL’s 04 Series 
P. C. Edge Connectors 



Here it is. HCL's versatile new 04 Series Edge 
Connectors with a 2-54 mm pitch that adapts 
itself to a range of applications in Computers, 
Communication, Instrumentation and 
Entertainment electronics. 

What's more, HCL’s 04 Series Edge 
Connectors come in upto 100 pin configurations, 
though a maximum of 178 contacts (89 x2) can 
be offered as per customer requirements. 

These connectors are offered with Wire Wrap, 
Solder and Dip Solder contacts to meet a variety 
of applications. 

MS Flanges facilitate rigid mounting of these 
connectors. 


This Series can easily accommodate PCBs 
from 1 -42 mm to 1 8 mm in thickness. 

And behind it is HCL itself, a company in 
pursuit of excellence. India's No. 1 manufacturer 
of professional grade connectors with a range 
no other manufacturer in the country can offer: 
P.C. Edge Connectors, Rack and Panel 
Connectors, R.F, Connectors and Circular 
Connectors. 

Yes, with HCL you've made the right 
connection. 


HCL-cammitCed to excellence 

For further details please write to the Marketing Division, at: 

HYDERABAD CONNECTRONICS LTD., 

271, Sanjeevareddy Nagar, HYDERABAD 500 038. 

Telex: 0155-6636 Phones: 262083,262084 Grams: "CONNECTORS" 
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Simple Logic Probe 

EFY has published quite a few logic probe circuits during the 
last few years. But here is a simple one providing four‘state’ 
indications. It also has the advantage of reverse power 
supply polarity protection with a very low power consump¬ 
tion, say 40 mA only at +5V supply. 

The four logic states indicated by the probe are: 

1. Floating. When the probe isgiven supply (which may be 
derived from the circuit under test) and the probe is placed 
on the same point which is ‘open’ or ‘floating’ then both the 
LEDs remain off. 

2. Low. Level ‘0’ or‘ground’is indicated by the green LEI) 
which glows when the probe is either at the ground level or at 
logical ‘0’ level. 

3. High. This is indicated by glowing of the red LED when 
the probe is at a logical T level or at Vcc potential. 

4. Clock. Clock pulses of any frequency can be indicated 
by glowing of both the LEDs simultaneously if the frequency 
is higher than 25 Hz, or glowing of one after the other at a 
lower frequency. 


D1 

1N4148 



N1-N4: CD4093/4011 


This circuit is protected against reverse supply by diode 
Dl. 

This versatile probe can be used for testing TTI or CMOS 
circuits since its voltage range is front 5V to 15V, The maxi¬ 
mum current consumption of this circuit at 15 volts is 40 
mA. 

The circuit can be housed in the body of a wide pen or in a 
plastic tubing, with two wires coming out for supply, and tip 
of the pen serving as the tip of the probe itself. 

The LEDs can be fitted either on top of the pen or on its 
cylindrical surface. 

D.C. UDESH1 
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Self Resetting LDR Alarm 

The circuit uses two ICs, namely 555 timers. The first one is 
used in monostable mode while the second 1C is used as an 
audio oscillator, i.e. in astable mode. 

When the beam of light is focussed on LDR, its resistance 
remains low and the trigger terminal (pin 2) of ICI is held at 
positive potential and its output is zero. Whenever the beam 
is interrupted, the resistance of LDR goes high. During that 



moment a negative pulse is applied to the trigger terminal 
and ICI performs a 10-second monostable operation. The 
output of ICI gets applied to the audio oscillator consisting 
of IC2 which gives an alarm for ten to eleven seconds. 

The time period of the operation can be changed by 
varying the values of Rl and Cl. The time period ol opera¬ 
tion is 

T- 1.1 RI Cl 

The frequency ol audio oscillator 1C2 can be changed by 
varying the values of R3 and C4. I he frequency of oscilla¬ 
tions is given by 

1.44 

1 = 7R2~2R3)C4 

Sensitivity of the alarm can be adjusted by setting 100k 
potentiometer VR1. 

B. SRINIVASA RAO 


Back-up Supply for Calculators 

Many people use mains-adapters to drive their low wattage 
LCD calculators. But the problem they often face is due to 
sudden power failure, which ‘clears* the calculator memory 
as well as the display digits. 

Here’s circuit to overcome the problem. If you take the 
calculator input from this circuit’s output, the moment the 
power goes off, the battery (of 6V) will supply the power for 
a predetermined period. (In this circuit the period is set 

aa 
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approximately to 40 seconds.) One can increase or decrease 
the period with suitable modifications in the values of R2 
and C2. After this period the circuit’s output will be nil. 

If you wish, by closing S3, you can use the calculator as 
long as you like. It's advisable to open the switch S2 after 
using the unit, to avoid unnecessary battery current 
drainage. 
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Here the two LEDs. D7 and D8, do two important jobs. 
They stabilise the output at 3 volts, irrespective of any input 
voltage or load variations. Their combination acts just like a 
zener diode of 3 V breakdown voltage. Moreover, D7 and D8 
act like visual indicators. When the mains power goes off, 
the brightness of the glowing LEDs reduces which helps the 
user to perform his job quickly. 

i ransistors T! and T2 form a monostable multivibrator 
which gets triggered automatically when the power goes off. 
Even after the power failure, voltage Vp at point P remains 
nearly 5 volts for a period of 30 seconds. 

Diode DJ is used to suppress unnecessary battery con¬ 
sumption. Transistor T3 acts like a buffer at the output 
section. 

It has been observed that the calculators (of 3 volts) 
having current consumption up to 5.5 mA can be freely 
driven by the unit. One can modify the output section to use 
the same circuit for home computer power supplies. 

SUBIR KUMAR BISWAS 

A Novel Tank Level Controller 

A 10-kilohtn potentiometer is used here as the sensing ele¬ 
ment. A light rod, with a hollow ball at one end, is rigidly 
connected to spindle of the potentiometer. When water level 
changes, the potentiometer starts turning (see Fig. 1). The 
maximum rotation obtainable here is 90 degrees which is 
one third ot the total possible rotation of a volume control. 
The control circuit is given in Fig. 2. The two transistors and 
resistors are connected to form a schmitt trigger multivibra¬ 
tor circuit whose transfer characteristics (V ni vs VC2) have 
two threshold voltage levels as shown in Fig. 3. 

When input voltage Vbi exceeds 2.7 volts, transistor T! 
goes into conduction, while T2 becomes non-conducting 



VBI (INPUT VOLTAGE) 


Fig. 3; 
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(cut-ofi) T2 remains in cut-ofl state until the input voltage 
becomes less than 0 97 volt When iriput voltage Vbi is les‘ 
than 0.97 volt, T1 is cut-off and T2 goes into conduction, 
and the relay gets eneigised 12 remains in the conducting 
state, until Vbi exceeds 2 7 volts 

Ihe potentiometer is placed such that when the water 
level rises, Vbi also increases When the water level goes 
down to the minimum position or below, voltage Vbi goes 
below 0 97 volt and the relay gets energised As the contac- 
tot gets energised, the motor duving the pump is switched 
on This state continues until voltage V bi increases to 2 7 V 
(corresponding to maximum water level) 

When the water level is above the maximum level (i e 
Vbi > 2 7 volts), relay is de-energised and hence the motor 
is switched off This state continues until the water level has 
dropped below the minimum level (i c Vbi «r 0 97 volt) 
The level (max level) can be raised by connecting addi¬ 
tional resistors, (gieatei thanO 5k) between C2 and positive 
teimmal of the battery And the minimum level can be¬ 
ad justed by connecting resistors gieater than Ik between Cl 
and positive terminal of the battery Rod length can be 
selected to suit the maximum and minimum levels icquired 
and the dimensions of the tank 
The potentiometer is fixed such that in the minimum 
position it gives about 0 95 volt at the base of Tl Resistor 
R5 can be varied in value from 85 to 110 ohms tor fuithei 
adjustments 

If the relay resistance is greater than 300 ohms, either the 
value of R5 can be increased or additional resistors can be 
connected in parallel with the relay 

WILSON C A 


KITS ‘IT SPARES 

have pleasure to announce the 
opening of their ‘Electronics Books 
Wing’ with effect from July 1,1986. 
We have also taken over from EFY 
the work relating to sale of Books. 
All orders regarding purchase of 
Electronic Books should, In future, 
be addressed to the General Man¬ 
ager, Kits *n‘ Spares, and all pay¬ 
ments should be sent In favour of 

Kits V Spares 

. «5 'SWdherthe', 

, , * ee Nehru Place, 

> New 110019. 

ter* pmmnd Drafts or IPO*. 


Save money, save time 
on maintenance with 


ImECDl 


the FIRST choice in 
DIGITAL MULTIMETERS 
& TONG TESTERS 



Wide applications and ranqi s guaranteeing 
high resolution arid acrurary 
at amazingly low prices 

meco insTRumiiiTB private ltd. 

Bharat Industrial festal^ 7 J Road Sewree 
Bombay 400 01 & Cable STANCOR Bombay 1b 
Ph 413 7423 413 2435 413 074/ Telex 011 71001 
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YOUR DEPENDABLE SOURCE 
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looking for 
import 
substitute 
for tNs bulb? 



Just some of the bmps made in .in unusually large number of types 
ratings and sizes coine either %siie ended or based to fit in any available 
holders in the market It may be just what you need for an existing 
or a New Project. A lew minutes with our raialogue for what you are 
jerking, will certainly convince you So, why not get our catalogue. 
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BULBS 

Miniatura ft Bub Miniature Lamp Spacialieta 

f khWflftj ELECTRICALS PVT LTD Himeyat Nagar. Hyderabad-2f. 

Phones 236889, 237340 Branch 90, Kazi Sayed Street. Bombay 400 003 
Phone 325152 


JAPAN S LARGEST SUPPLIER OF 


e Linear ICa 

a Dynamic RAM (4164,412S6) 
a E-PROM (2716, 2732, 2764, 27128, 27266, 
27C64, 27C2S6, ale) 

a Static RAM (2016, 5565, 6115,6264, ate) 
a Mlcroprocaaaors 

a TTL (LS, 8, Standard, HC, C-MOS aarlaa) 
a ECL 

a Opto-alactronic davlcaa 

a Transition (Power, FET, SA, SB, SC, SO aarlaa) 
a All kinds of Capacitors 

a Haad 

a DC Motors 
a Computar Parlpharala 

We can also supply components lor calculators 
and Watches, and Diodes, LEDs, Crystals, 

Trlacs at most competitive prices and quick 
deliveries. 

Please contact directly 


NIPPON DENSHI DEVICES LTD. 


Aitention . Y. Omori/Marketing Manager 
Address : 3-13-36, Miyazaki', Miyamae-Ku 
Kawasaki, 213, Japan. 

Phone . 044-852-3000 
Fax 044-852-1133 
Telex : 3842 720 DEVICE J 
Cable : DEVICE KAWASAKI JAPAN 


BULK SUPPLIERS & STOCKISTS 
OF 


r 

n 

n 


INTEGRATED CIRCUITS 

TTLS, CMOS, LINEAR, 
MOS/LSI 


OPTO ELECTRONIC 
PRODUCTS 


HELICAL 

POTENTIOMETERS 
& DIALS 


MICROPROCESSOR 

DEVICES 


TRIMPOTS AND 
CERMETS 


1C SOCKETS 


WE CAN ALSO OFFER : 

Trlacs, SCRs, Diodes, Transistors, 
Tantalum Capacitors, Lads. Crystals, etc. 


Contact: 

SAINI ELECTRONICS 

PuahpadaNI Nlvaa, Flrat Floor, 3, Chuoom Lana, 

Dr. D Bhadkamkar Marg, Bombay-400007. Phono: 388485 
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Lakshmi Control Relays - CS 3 offer 
unmatched flexibility and versatility 

An innovative modular design, and a 
snap-fit coil assembly system facilitates 
rapid inter-changing of coils to meet 
various control voltage requirements. 
Coils are available in ratings of 220 and 
415 volts. Coils of any non-standard 
voltage rating upto 600 volts are available 
on request. 

in addition to the conventional system, 
a unique rail mounting offers easy 
positioning of Control Relays 

A mechanical interlock can also be 
provided for added safety 


Lakshmi Control 
Relays - CS 3 

At last, a Control Relay that gives 
you the freedom of choice and 
adaptability. By design. 

Opt for Lakshmi Control Relays- CS 3 

India's most flexible range of 
Control Relays 




Lakshmi 

Bectrical Control 
Systems Limited 


For further information contact 

Best <# Crompton 

Best & Crompton Engineering Ltd.. 
29,Rajaji Soloi. 

Madras 600 001. or its 
branches at Bongoiore. Baroda, 

Bombay, Calcutta, Coimbatore. 

Ernakulam, Madras, Madurai. 

New Delhi. Secunderabad, 

Vijayawada and Visokhopatnam 


A LAKSHMI-SPRECHER + SCHUH COLLABORATION 
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MULTICHANNEL COMMUNICATION TAPE 

RECORDERS 


The SHR Type Multichannel Communica¬ 
tion Tape Recorders ensure 24/48 hours 
continuous and reliable recording and 
logging of informations, reports and ins¬ 
tructions in the following fields of appli¬ 
cations 

Civil and military aviation 
~~ Railway, ports/harbour traffic control 
centres 

—- Communication headquarters of 
Armed Forces 

— Municipal Emergency centres as 
police, fire brigade and first aid 

— Radio-TV Broadcasting 

— Congresses and Courts of Justice 

— Press Agencies 




AVAILABLE in 4-8-16-24 CHANNELS 
VERSION 

ECONOMIC LOW TAPE SPEED 

HIGH RELIABILITY, SINGLE OR DUAL 
EQUIPMENT 

AUTOMATIC CHANGEOVER FROM ONE 
UNIT TO THE OTHER 

TIME INJECTION, TIME READ-OUT. AUTO 
TIME SEARCH 

PRECISION TAPE GUIDE 

ACCESSORIES: BULK ERASER REMOTE 
CONTROL UNI 1 , etc 

EXPORTED BY 

VIDEOTON INDUSTRIAL 
FOREIGN TRADING 
CORPORATION 

H I 398 Budapest HUNGARY POB 557 
Tele* 22-4763 
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LOCAL REPRESENTATIVE 

UPTRON POWERTRONICS Ltd.. 

S-55/S-58 Uptron Estate Sahibabad 
Oistt. Ghaziabad-201005 U P 
Phone 204 098 200 5b t 
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CONDUCTIVE SILVER PREPARATION 

Eltecks Corporation offers its Conductive 
Silver Preparation No 1226-SMm the form of 
a thin slurry, with viscosity of ISO-250 CPS, 
for brushing/spraying application on a var¬ 
iety of materials like wood, phenolic and 
glass laminated epoxy boards fibre- 
reinforced plastics glass, ceramics metals 
etc 



CONDUCTIVE SILVER PREPARATION 


It is made from fine silver flakes of particle 
size less than five microns for imparting good 
electrical conductivity and ad'tesion Com¬ 
pletely cured coatings can withstand temper¬ 
ature up to 160°C and have a sheet resistivity 
less than 0 04-0 2 ohms/square Both electri¬ 
cal conductivity and adhesion improve with 
time, thickness and elevated temperature 
curing up to 60“-120 5 C 
Contact Eltecka Corporation, C-314 Indus¬ 
trial Batata Paanya, Bangalore 660058 


SOCKETS AND HEADERS 

Essen Oefnki s Flat-cable IDC Sockets and 
Headers meet BS 9525-F0023 and DIN-41651 
specifications and are available for 10 14,16, 
20,26,34,40 50and 60 way terminations The 
contact spacing Is standard 2 54mm The 
header as well as socket contacts are gold 
plated 

These are suitable for standard 28AWQ flat 



dittfRtntaNONiiA^ 


Product 

Profiles-. 


cable of 1 27mm pitch Headers are provided 
with locking and ejecting latches and are 
Bvailabte with straight or right angle terminals 
for vertical and horizontal mounting on PCBs 
Sockets are provided with strain relief 
Contact Essen Demki 22 Industrial Area 
Phase II Chandigarh 160002 


PROXIMITY SWITCHES 

lECs new Magnetic Proximity Switches are 
basically reed switches that are actuated by a 
magnet in their proximity The actuating 
magnet is either provided separately (NO 
type) or in the same housing as the switch 
(NO type) The switches are available In both 
AC and DC versions and can switch loads of 
up to 750 mA 



PROXIMITY SWITCHES 

Their contactless nowear-and tear opera¬ 
tion makes them a better alternative to con¬ 
ventional micro switches These switchescan 
be used In lifts, plain paper copiers counters, 
etc 

Contact Indian Engineering Company Kat- 
ara Mansion, PB No 16551 Worli Naka, 
Bombay 400018 


LIQUID LEVEL CONTROLLER 

Hamilton Switchgears HS Mark 7 Automatic 
Liquid level Controller is meant for automatic 
emptying (or filling) operations In drains 
storage tanks etc 

It works on the principle of conduction of 
HqukH Prods are positioned at two levels in 
the tank-higher «hd lower When the liquid 
reem» the higher level prod, the relay 

omM Is precise for anutdtsUrtCe between 
the high and low eMotrddes Theunltoan.be 
mounted at any distance from the tank The 
controller can be ueed directly with smalt 
rootoia 



LIQUID LEVEL CONTROLLER 


Contact Hamilton Switchgears Chamber 
115 (III Floor) 4/1 OB Qupta Road (Near 
New Bank of India) Pahar Gan/ New Delhi 
110055 


MODULE 6UIDES 

Electrols introduces Metal Module Guides 
with 19mm pitch for PCBs ol 130 and 160mm 
lengths Suitable spacers for PCBs with 
widths of 60 90 and 100mm are available with 
necessary mounting hardware The module 
bin can be supplied from 5-way to 20-way 
with suitable insertion for mother boards with 
sockets mounted with matching pitch of 



A 


MODULE OUIOSS 

19 mm Module guides are made of COCA 
sheets of 20 guaga The module bins can be 
stacked one on top of the other with suitable 
hardware 

Contact Elactroie, A27-28 Roya,l Industrial 
Estate, Ne/gaum Croaa Road, Bombay 
400031 


WEfRHIND SCALE 

ATCO’s Preolslon Weighing Scale is based on 
a strain guage load ceil The scales capacity is 
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WEIGHING SCALE 


1999 gms and reportedly gives perfect read¬ 
ing up to il grri graduation A sleek looking 
gadget with LCD display it can be used in an 
office kitchen laboratory or postal depart¬ 
ments and to weigh electronic components 
before packing 

Co itacl Anant Trading Corporation 104 
Creative Industrial Centre 72 N M Joshi 
Marg Bombay 400011 

FLAT RIBBON CABLE CLIPS 

SEE has recently introduced Flat Ribbon 
Cable Clips to mount any size of flat ribbon 
cable manufactured from non-conductive 
non-corrosive especially formulated thermo¬ 
plastic These pressure-sensitive, adhesive- 
backed or screw-mounted clips securely 



FLAT RIBBON CABLE CUPS 

hold flat or ribbon cables Cable can be 
removed for rerouting or replacement if 
desired Wide flexibility m design and appli¬ 
cation is available with these rugged space 
saving clips They can be used with any width 
flat cable and can accommodate stacked 
cables 

Contact Suresh Electrics & Electronics Post 
Box No 9141 Calcutta 700016 


DI6ITAL THERMOMETER 

Beacon s Digital Thermometer Model DTI-46 
is a sleek low-coat, panel mounting instru¬ 
ment housed in ABS plastic case It is baaed 
on CMOS iCs T he three LEDs of 12 5mm 
height provide a resolution of 1°C over the 
range of -100“C to +500°C Nonlinearity of 
platinum RTD is fully compensated in the 
Instrument It has a built-in open circuit pro 
tection and lead wire compensation is pro¬ 
vided by 3-wire system For temperatures 
below zero a negative sign appears to indi¬ 
cate polarity Tlie instrument works on 5V DC 



DIGITAL THERMOMETER 

supply 230V AC mams option is also 
available 

Contact Beacon Industrial Electronics Pvt 
Ltd, 13-A Shri Ram Industrial Estate Katrak 
Road, Wadala Bombay 400031 


KEY LOCK SWITCH 

Elcom has recently introduced a new 
chrome-plated Key Lock Switch type KLS-5 
It provides added safety to electrical and elec¬ 
tronic equipments and prevents unauthorised 
use The design is low profile and has less 
than 6mm projection on the front panel very 
low contact resistance of less than 20 milli- 
ohms and an insulation resistance of min¬ 
imum 100 megaohms 




KEV LOCK SWITCH 

Some typical applications are electrical 
cash registers points of sales terminals, com¬ 
puters, office automation machines pro¬ 
grammable controllers and many other 
equipments It is rated for 125V AC/5A and 
250V AC/3A 

Confacf Elcom, 103 Jaygcpal Industrial Est¬ 
ate, B Parulekar Marg, Dadar, Bombay 
400029 


SERVO-CONTROLLED 
S0UDSTATE STABILISER 

Gelcos Servo-Controlled Stabiliser Is 
designed to give accurate constant output 
using solidstate semiconductor switch 


instead of electromagnetic relay, which will 
give one per cent accuracy No waveform dis¬ 
tortion fairly fast correction rate (35V/sec) 
no radio frequency interference, plug-in type 
control cord completely solidstate circuit for 
control of servo motor and over-load trip 
facility are the main features of the controller 



SERVO CONTROLLED SOLIDSTATE STABILISER 


It is available in single and three phase up to 
200 kVA Ammeterand voltmeter are provided 
for monitoring current/voltage Also a toggle 
switch is provided for auto/manual operation 
Contact MRK Brothers Engineers 010-A 
Commerce House Nagmdas Master Road 
Fort Bombay 400023 


ULTRASONIC LEVEL MONITOR 

Oriole s Ultrasonic Level Monitor 2600 series 
is a non-contact measuring system used to 
continuously monitor the level of solids slur¬ 
ries, powders granules and liquids It is use¬ 
ful in metals and minerals mining coal-fired 
power plants, pulp and paper mills cement 
r ( 



ULTRASONIC LEVEL MONITOR 


plants, chemical and processing industries, 
etc It offers a wide range of alarm sequences 
signalling facilities and auxiliary outputs, and 
can also be tailored to meet various Industrial 
demands 

Conracf Oriole Services A Consultants Pvt 
Ltd, Post Box No 9275, 4 Kurla Indl Estate, 
Qhatkoper, Bombay 400086 


ELECTRONIC DIBITAL CLOCK 

DIC introduces an Electronic Clock system 
using digital display for accurate time with 
long distance (about 23m) visibility The sys¬ 
tem is highly reliable and economical 
At it has no mechanical parts, there Is no 
possibility for anything to go wrong to give 
incorrect tune or frequent maintenance The 
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ELECTRONIC DIGITAL CLOCK 

latest 1C technology and highly reliable crys¬ 
tal controlled time base enable the clock for 
low power consumption and accurate time 
system. Time is displayed using seven- 
segment bright LED lamps. These are availa¬ 
ble with different sizes of displays varying 
from 1.27 cm to 10.16 cm. 

Contact: Digital Instruments 'Corporation, 
N.B. Chamber, Opp. Canara Bank, Sail pur 
Bogha, Ahmedabad 382345. 


ELECTRONIC I6NITI0N SYSTEM 

Electronic Ignition System from Advance 
Electronics is a compact unit which saves 
petrol when combustion efficiency is poor, 
the full fuel mixture may not be burnt by an 
inefficient spark, wasting some energy which 
exits with the exhaust and also settles as car¬ 
bon in the engine, damaging it considerably. 

The unit extends the life cycles of the bat¬ 
tery, spark plugs and engine. In the prevailing 
system, 4 amperes of electricity have to be 
supplied by the battery, while the electronic 
system needs only 1 ampere for sparking and 
keeping break points clean. It keeps the 
spark plugs from getting fouled by carbon or 
oil deposits, which reduce the power of the 
spark. The improved combustion efficiency in 
the cylinders results In reduced carbon dep¬ 
osits on the cylinder surface, piston and 
block, burning the petrol completely. 
Conracf.- Advance Electronics, Room 7A, 3rd 
Floor East Wing, Mercantile Buildings, 9/12 
Lai Bazar Street, Calcutta. 


TELESCOPIC SLIDE 

President Systems has introduced a new fam¬ 
ily of Telescopic Slides. These are full exten¬ 
sion slides with ball-bearings made from 
three precision aluminium profiles with 
grooves for the ball-bearing travel. The 
grooves are machined to obtain the required 
precision which ensures that the rolling 
action of the balls is maintained throughout 
the lifetime of the slides. The use of light- 



telescopic slide 


AUQUSTIBSe 


weight aluminium ensures against corrosion 
problems common to steel slides used in hos¬ 
tile environments. These slides are rated for 
loads of 75 kg at full extension. These are 
particularly useful for unit assemblies such as 
disc drives, tape drives and circuit breakers. 
The slides are available in lengths of 45.7 cm, 
53.3 cm.and 61 cm. 

Contact: President Marketing & Consultancy 
Services, Post Box 9495, Andheri East, Bom¬ 
bay 400093. 


S0L0ERING IRON 

Headway Research Electronics offers a com¬ 
pact, reliable, efficient and easy-to-use 
24V/50W Soldering Iron with easily inter¬ 
changeable soldering tip. The automatic con¬ 
trol of the temperature at a fixed point is 
achieved by switching the power 'on' and ‘off 
when a physical property of the sensing mate¬ 
rial changes reversibly at the temperature of 
control, with a minimum of diift or creep of 
the set point. The mass of the tip and the 
sensor dimensions/location are so chosen as 



SOLDERING IRON 

to minimise temperature differential between 
sensor and the working tip. The heat module 
is made of stainless steel and has a low radia¬ 
tion loss. The power unit consists of 230V/24V 
double wound transformer, power-on switch, 
fuse, indicating lamps and an output socket 
for the soldering Iron. 

A few advantages over the conventional 
uncontrolled ironsare: fast initial heating; fast 
recovery; lower power consumption; longer 
tip life and everlasting heating element, thus 
minimising the recurring expenditures. 
Contact: Headway Research Electronics, 
D-21 Industrial Estate, Varanasi 221106. 


MICROPROCESSOR BASED 
DC CALIBRATOR 

Maslbus has developed a highly reliable, ver¬ 
satile and precise Microprocessor Based DC 
Calibrator ‘Unlcal 3001', capable of measur¬ 
ing and calibrating process signals (Instru¬ 
mentation), with the most stringent accuracy 
demanded by the Industry. At the heart of the 



MICROPROCESSOR BASED DC CALIBRATOR 

Instrument is an 8-bit (8085) processor, 0.01 
per cent fast sampling A/D converter and 
indigenously developed dedicated software. 
Its softwaie controlled autocalibration loop 
within the measurement cycle ensures zero 
short-term and negligible long-term drifts. 

Its salient features include: measuring the 
output of or simulating thermocouple types 
B. E, J, K, R, S and T (ANSI standard), Pt-100 
RTD; automatic cold junction compensation 
by means of simulated electronic ice point 
reference and 100 per cent digital linearisa¬ 
tion eliminates use of conversion tables and 
thermometers; digital nulling facility for offset 
cancellation and differential measurement; 
mains-cum-rechargeable battery operated 
with built-in boost/trickle charger, battery 
low indication, and facility to display ambient 
temperature. 

Contact: Masibus Electronics, L-128 GIDC 
Estate, Odhav, Ahmedabad 382415. 


PLASTIC MOULDED INSTRUMENT CASE 

Component Technique offers a Plastic 
Moulded Instrument Case suitable for hand¬ 
held instruments with overall dimensions of 
16.5cm (L) * 8.5cm (B) * 2.8cm (H). The bezel 
in front is suitable for four-digit display. A 
PCB of 8.0 cm » 7.5 cm can be fixed on the 
four projected lugs provided on the inside of 
the front cover by means of self-tapping 
screws. It features a separate battery com- 



PLASTIC MOULDED INSTRUMENT CASE 


partment for 9V flat cell so that the cell can be 
replaced without opening the instrument. The 
0.05cm deep recess provided on the front 
cover accepts an aluminium label of 11.1 cm « 
7.1 cm for various control indications. Two 
antlstip rubbers at the back preserve the case 
from scratches. 

Contact: Component Technique, 8 Orion 
Apartments, 29/A Laliubhal Park Road, And¬ 
heri (W), Bombay 400058. 
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ULTRA-VIOLET LIGHT SOURCE 

Poona Udyog has developed a low-cost 
Ultra-Violet Light Source useful for earsing 
UV EPROMs. It has the capability of erasing 
15 EPROMs simultaneously with 2537 X 
lightm the short wave spectrum Direct expo¬ 
sure to light being harmful to eyes and skin, 
full care has been taken to prevent any expo¬ 
sure and has a micro-switch protection. 

It also has a built-m 0-60 minute continu¬ 
ously adjustable timer which switches off the 
UV lamp after set lime It operates on 230V AC 
requiring 20 walls maximum 
Contact Poona Udyog. 72/3 S' Block. MIDC 
Bhosari. Pune 411026 


DROP-IN ISOLATOR 

Trak introduces a Drop-In Isolator, with 
dimensions 1 8 cm * 1.2 cm * 0.37 cm. The 
isolator is easy to mount and is magnetically 
shielded and capable of being supplied to 
high rel specifications. The specifications are 



OROP-IN ISOLATOR 

guaranteed from -54"C to *95"C In currently 
C-Band versions offered isolation is 20 dB 
minimum, insertion loss is 0 5 dB maximum, 
VSWR is 1.25 maximum and weight is 25 
grams nominal. 

Contact: Chithra International. 1010/C 2nd 
Stage, Indira Nagar, Bangalore 560038. 


PROTECTIVE COATING FOR 
PCB ASSEMBLIES 

CRC Acryform, manufactured under a techni¬ 
cal licence agreement with CRC Chemicals, 
Europe, ,s a fast drying, single component 
Conformal Coating for application on printed 
circuit assemblies. Having very good soldera- 



PROTECTIVE COATINO FOR PCS AtSCMSLIEt 


bility and excellent flexibility CRC Acryform 
protects assembled PCBs from humidity, 
fungus and corrosion It is easy to apply, has 
two years long shelf life, and is easy to 
remove if rework becomes necessary It has 
air drying time of 20 minutes. As CRC Acry¬ 
form is transparent, coated components are 
easily identified 

Contact. Danmet Chemicals Pvt Ltd, Electric 
Mansion, 6th Floor, Appasaheb Marathe 
Marg, Prabhadevi. Bombay 400025. 


These balances are light enough to be easily 
carried anywhere. 

The EW-A balances are built for AC opera¬ 
tion while the EW-B balances have a built-in 
rechargeable battery that permits them to 
operate continuously for up to 8 hours inde¬ 
pendent of outside power sources for even 
greater portability 

Contact. Universal Biochemicals, Enzyme 
House, 6 Sathya Sayee Nagar, Madurai 
625003. 


PORTABLE DIGITAL TACHOMETER 

Chauvin Arnoux, France offers Portable Dig¬ 
ital Tachometer. Contactless RPM measure 
ment is done on any rotating part with a 
photoelectric sensor and with an ammeter 
sensor on two or four stroke engines. 

It has 10,000 measuring counts and two 
measuring ranges 10,000 RPM and 100,000 
RPM with automatic selection of the appro¬ 
priate measuring range with accuracy of j2 
points. Response time at 10' 3 without range 



PORTABLE DIGITAL TACHOMETER 

change is two seconds and with range 
change three seconds. Memorising time is to 
the extent of the battery lifetime of 100 hours. 
The sensors are interchangeable without any 
internal modification and are connected via a 
seven-point female connector. The weight of 
the instrument is 450 gms. 

Contact: Symbiotic Electronics, 11-6-184 
Public Garden Ftoad, Hyderabad 500001. 


PLASTIC DRYERS 

Bry Air's Plastic Dryers for hygroscopic res¬ 
ins and plastic moulders provide a constant 
-40 U F dewpoint (or lower) year round, even 
under extreme ambient airconditions. It effi¬ 
ciently drys the most demanding thermoplas¬ 
tic materials such as ABS, acrylic, nylon, 
PVC, polyurethane, PBT, SAN, polysulfone 
etc. 



ELECTRONIC BALANCES 

A & D Company Ltd, Japan has introduced a 
new series of compact Electronic Balances 
EW-A/B, in capacities and resolutions of OOg 
* 20mg, 300g * lOOmg, 600g * 200mg and 
3000g x 1g. Every unitconvertsfromgramsto 
ounces and vice versa at the touch of a button. 


PLASTIC DR VERS 

It has a rotating bed module divided into 
four separate bed quadrants. Two quadrants 
dry the process air, while the other two are 
being reactivated and cooled. The solidstate 
temperature control enables precise control 
of process air temperature and displays dig¬ 
ital readings of process return and reactiva¬ 
tion temperature. The energy efficient dryer 
models are available from 50 to 500 cfm. 
Contact: Arctic India Sales, 20 Raipur Road, 
Delhi 110054. 


SOLDERS/ALLOYS 

indium Corporation of America, USA offers 
Solders/Alloys for electronics, communica¬ 
tion, semiconductor, computer industries. It 
also offers Ingot, rod, wire, ribbon, paste, 
cream, preforms, pellets, shot etc for melting 
points from 10.6°C to 1063°C. 

Contact: FHM International, 208 Pal Mohan 
House, Padam Singh Road, New Delhi 
110005. 
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Cellular Telephones: 

A Layman’s fiuida 

By Stuart Crump Jr with an aftar- 
word by John Nalabltt; published by 
Tab Books Inc., USA; pages 160 
(13 cm x 21 cm); soft cover; price: US 
$ 9.0S. 

The cellular radiotelephone is the new 
generation mobile phone system which 
is revolutionising person-to-person 
communications Effective portable tele¬ 
communications makes the cellular 
phone a necessary personal and busi¬ 
ness productivity tool 
This layman's guide makes the execu¬ 
tive familiar with the basics of cellular 
technology and practical usage Written 
in a lucid non-technical language, the 
book explains how to make an efficient 
use of a mobile phone, how to use it aa an 
effective productivity tool and how to get 
the maximum atatua value out of a new 
car phone It contains a buyers' guide on 
the available cellular phone equipment 
and provides tips on mounting it in an 
automobile An interesting, well written 
book even for those who have no know¬ 
ledge of electronics Unfortunately, it 
will find limited use in India 


-R B 
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IBesic Transistor 
Icourse: Second Edition 

By Sten Qlblllsco; published by Teb 
Books Ine., USA; psges 186 (13 cm* 
21 cm); soft cover; price: US $ 13.60. 

This book provides an excellent refer¬ 
ence guide for the beginner in electron¬ 
ics or the student who needs a quick 
brush-up on the latest developments in 
solidstate technology Divided into ten 
chapters, the book begins with an explav 
nation of thesemiconductordevice, how 
it works and its behaviour in the pres¬ 
ence of other components. The funda¬ 
mentals of the atomic theory and the 
differences between conductors, insula¬ 
tors and semiconductors are also dis¬ 
cussed. Transistor characteristics and 
audio ampiiflsrt am discussed in separ¬ 
ate chapters. A complete chapter fs 
devoted to the field-effect transistor in 
its myriad forms. The last chapter fea¬ 
tures practical circuits Showing this 
component In e variety of situation# 
Including amplifier circuits, retsy cir¬ 


cuits and radio receiver circuits This 
updated and revised book provides a 
general background in the growing field 
of transistors 

—R.B. 


INTEGRATED 

CIRCUIT 



Basic Integrated Circuit 
Theory and Projects 

By Charles K. Adams; published by 
Tab Books Inc., USA; pages 268 
(13cm * 21 cm); soft cover; price: US 
$ 11.95. 

The integrated circuit has become such 
an intrinsic part of modern electronic 
technology that every hobbyist must 
have some basic knowledge about how it 
works and how it can be used This book 
explains transistor and 1C theory in a 
simple and lucid language 

Divided into eight chapters, the book 
first covers the theory and working of 
semiconductors Next, the fabrication of 
transistors and integrated circuits is dis¬ 
cussed to give an insight into the various 
manufacturing processes required The 
functions of both analogue and digital 
ICs are discussed in detail and the speci¬ 
fications of the representative ICs are 
also covered 

Chapters six and seven discuss the 
typical applications for both analogue 
and digital ICs The last chapter covers 
23 projects using the integrated circuits 
that have been studied The theory is 
thus reinforced by useful 1C projects 
ranging from a simple 5V regulator to a 
5S5 timer free-running oscillator Step- 
by-step instructions for these projects 
are supported by complete schematics 
and circuit diagrams 

The book will provide an ideal work¬ 
bench guide for new hobbyists who do 
not have an advanced knowledge of 
electronics 
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The Transducer 
Project Book 

By Michael J. Andrews; published 
by Teb Books Inc., USA; psges 140 

J 16 cm * 21 cm); soft coven price: US 
1 8*95. 

This book is not only a collection of sen* 
eor projects, it also provides a practical 
guide to learning more about transduc¬ 
ers and transducer applications. The 





first three chapters contain some basic- 
knowledge of electronics besides offer¬ 
ing some suggestions for making elec¬ 
tronic designing a bit easier. Chaoter 
one introduces the world of transducers 
and their capabilities, while chapters two 
and three help the interested experimen¬ 
ter design basic amplifier and power 
supply circuits. 

Chapters four to sixteen provide some 
varied and interesting projects. Each 
chapter gives enough information to 
build the project. Brief explanations of 
the circuits and design procedures are 
also provided wherever necessary. The 
projects described in the book include 
an electronic balance, a sound-activated 
switch, an automatic night light, a mois¬ 
ture detector, a seismic sensor, a 
tachometer, an experimental smoke 
alarm and a temperature survey meter. 
Each project is capable of being 
expanded into a more elaborate design 
All projects clarify and reinforce know¬ 
ledge of transducer technology while 
also providing the hobbyists with hours 
of experimenting. 

—R.B 



Introduction to 
Computer Architecture 

By Neil Wiliis and Jon Kerrldge; pub¬ 
lished by A.H. Wheeler & Co. Pvt Ltd, 
Allahabad; pages 208 (16 cm * 24 
cm); soft cover. 

The book under review provides a clear, 
concise introduction to ideas and basic 
concepts of computer architecture 
rather than concentrate on one compu¬ 
ter Chapter one introduces all the basic 
concepts of computing systems includ¬ 
ing distributed systems. Chapters two 
and three provide information on basic 
peripherals and backing store devices 
respectively, while chapter eight con¬ 
centrates on the transfer of information 
to and from peripheral devices. Chapter 
five includes an outline of the structure 
and requirements of machine code with 
a review of addressing techniques. 
Chapters four and six give functional 
description of memory together with 
implementing techniques and process¬ 
ing units including synchronous and 
asynchronous operation respectively. 
Chapter seven provides information on 
interrupts. Chapter nine further dis¬ 
cusses the distributed systems in detail. 
Chapter ten describes architectural 
developments to increase processor 
throughput 

Two appendices are also provided in 
the book to describe representation of 
characters and fixed and floating point 
numbers, and a computer system simu¬ 


lator. It is an Ideal introductory text for 
students of computer science. 

—R.G. 


Master Guide to 
Service EC-TV 
Spectra Super (Colour TV) 


By Desai & Desai; published by Jee- 
vandeep Prakashan, Bombay; pages 
52 (18.5 cm x 24.5 cm); soft cover; 
price: Rs 25. 

In this book, service engineers and tech¬ 
nicians in the field of colour TV servicing 
will find a lot of useful practical and theo¬ 
retical information to service EC Spectra 
Super colour TV receiver. Various prac¬ 
tical aspects like layout diagrams for 
modules fitted on the chassis and com¬ 
plete block and circuit diagrams for the 
receiver are discussed in detail. The 
book also explains voltage measure¬ 
ment at each stage, common faults of the 
circuit, the PAL decoder and chroma cir¬ 
cuit signal waveforms, their functioning 
and servicing. The book contains 
enough information for a technician to 
service an EC spectra super.receiver 
with confidence. 

—S.D.G. 



Direct and Suggested 
Replacement Guide- 
Integrated Circuits 


Published by D.A.T.A. Books Inc., 
USA; available in India with Allied 
Publishers Subscription Agency, 
Madras; first edition (1986); pages 
356 (22 cm x 28 cm); soft cover. 

The book has been prepared specifically 
to facilitate design engineers, purchas¬ 
ing personnel, electronic maintenance 
engineers and other professionals 
throughout the electronics industry. It 
gives both direct replacement and sug¬ 
gested replacement information for dig¬ 
ital, interface, microprocessor, 
audio/video, linear and memory ICs. 
While the information on replacement 
devices that have the same part number 
and specifications as the device it can 
replace Is given under the Direct 
Replacement section, a list of more than 
?0,000 devices provided by over 40 
major manufacturers is given in the Sug¬ 
gested Replacement section. One can 
simply look up a specific device by its 
part number and see the names of the 
manufacturers who make, or who have 
made, that particular device. The manu¬ 
facturers' addresses, phones and telex 
numbers with their codes are also pro¬ 
vided in this book. 
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ATTENTION 



TELEVISION AND RADIO MANUFACTURERS 

PERFECT ELECTRONICS PVT. LTD. MANUFACTURERS OF 
DEFLECTION COMPONENTS (DEFLECTION COIL, LINEARITY COIL, 
LINE DRIVER TRANSFORMER AND LINE OSCILLATOR COIL, ETC) 


HAVE PLEASURE IN 
ANNOUNCING INTRODU¬ 
CTION OF 10mm R.F. AND 
I.F. COILS, PEAKING 
COILS AND CHOKES OF 
ALL TYPES FOR RADIO 
AND TELEVISION. 




ABOVE COMPONENTS ARE MANUFACTURED UNDER 
THE BEST TECHNICAL EXPERTISE. 

WRITE WITH SPECIFICATION OR SAMPLE TO: 

M/S. PERFECT ELECTRONICS PVT. LTD. 

M-4, Dr. V S I. ESTATE. II PHASE, THIRUV .NMIYUR, 

MADRAS-600041 
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Mittron forging ahead 
in eomgiiter 
development 

The Computer Division of Maharashtra 
Electronics Corporation (Meltron) is 
humming with many new developments 
Meltron has ambitious plans to achieve 
rapid growth in the fields of marketing 
computers, software development and 
consultancy 

Meltron has also recently entered into 
a joint venture with Tandon for the 
manufacture of 18-blt microcomputers 
for usa-in governmental and commercial 
organisations Associated with the world 
famous Tandon Associates, USA, Tan¬ 
don is a leading manufacturer of disc 
drives This joint venture will shortly 
commence production of TM 6000 
range of PC and PC-XT computers at a 
newly set up factory at Kudal 

Meltron has also been appointed as 
primary consultants to the government 
of Maharashtra In keeping with the lat¬ 
ter's drive to effectively utilise compu¬ 
ters In its various departments The TM 
6000 range soon to be launched com¬ 
mercially, not only provides a unique 
package in terms of price and perfor¬ 
mance, it can also be attached to a wide 
range of peripherals, making it suitable 
for a large number of applications rang¬ 
ing from commercial data processing to 
scientific and industrial applications 
Another highly innovative achievement 
Is the 'Meltalk' which facilitates com¬ 
munication between two PCs and is 
extremely suitable for the Indian 
environment 

Meltron has participated very actively 
in the ‘computer play school' project of 
the state government during its stiver 
jubilee year Meltron baa supplied com¬ 
puters to several schools In the State 
under this scheme which acquaints 
school children with the usee and appli¬ 
cations of computers 

Control-Touch 
Electronics to producs 
mombrans switches 

American Screentronics lnc, of Detroit 
MtohlgSn—one of the toedtog manufac¬ 
turers of membrahe switchboards in the 
USA—is tmrtSfeiTing its technotegy to 
Control-Touch Electronics Pvt Ltd in 
Pune American Screentronios is 


headed by Mr Vijay Walvekar who is its 
president He has an extensive back¬ 
ground in the manufacture end manage¬ 
ment of membrane switchboard 
producing plant 

Switchboards manufactured at Ameri¬ 
can Screentromcs have a minimum life 
of five million cycles Switchboards 
made by Control-Touch Electronics will 
have the same life open 

These switchboards will be backed by 
life-time free replacement warranty In 
case of malfunction or failure during 
normal operation Control-Touch Elec¬ 
tronics is perhaps the first company in 
India to produce membrane switch¬ 
boards, using state-of-the-art American 
technology, equipment and raw 
material 


Import oubotitiito 
computer components 
from Novoflox 

Novoflex Cable Care Systems, a 
Calcutta-based manufacturer of elec¬ 
tronic component parte and wiring 
accessories has developed various 
Import substitute computer components 
for use in computers and allied equip¬ 
ments The product line includes cable 
ties, printed circuit board supports, self- 
adhesive adjustable oabie damps, flat 
ribbon cable dipt, twist clips, etc The 
company has already started marketing 
end supplying these products to various 
computer and computer peripherals 
manufacturers 



MSmbnns twitches from Control-Touch (?hctronica 

* A 

These membrane switchboards have frtovafifKjBr 
many advantages oyer conventions! > 
swttchpoaqft They are most suSabteln 
mloroprooewor based equipment, p#jp 
fl«wqt«we logic controls, «*C afriq CMC 
machines, mejdfcii and deeftWtte equip¬ 
ment, fwoeahokt appHanom, Ty, A 
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without aid of any pin or rivet. All thesp 
parts are expected to reduce the costs by 
speeding assembly. 

Salzer Electronics 
enters market 

The Coimbatore-based Salzer Electron¬ 
ics Ltd entered the capital market with 
500,000 equity shares of Rs 10 each for 
cash at par. 

The company, which will be manufac¬ 
turing cam-gperated rotary switches 
with electronic tripping device of all 
ranges up to 250A from August, has 
entered into technical and financial col¬ 
laboration with West German Samelzer 
Schaltgarate Fabrik KG and trial produc¬ 
tion for the high precision switches has 
already begun. The present demand for 
these switches is valued at Rs 35 million 
and, being an import substitute item, 
these switches enjoy governmental 
protection. 

With the estimated cost of the project 
at about Rs 20 million, German collabor¬ 
ators will also be participating in the 
equity capitai. Already orders worth Rs 5 
million for these items have been booked 
by the company. 

With no gestation period and an 
assured market, the low-cost high tech¬ 
nology project will not be affected by 
power cuts. 

Usha Micro set 
for growth 

Usha Microprocess Controls Ltd has 
shown a good performance in its work¬ 
ing results for 1985. The company's 
sales trebled from Rs 28.8 million in 1984 
to Rs 64.8 million in 1985. The profit 
before tax increased by 321 per cent 
from Rs 2.610 million in 1984 to Rs 8.367 
million in 1985. The company has 
declared a dividend of 20 per cent for the 
year ended December 31, 1985. 

The company has recently acquired a 
letter of intent to set up a new factory at 
Surajpur (Dadri) in Uttar Pradesh to 
manufacture Rs 200 million worth of 
computer systems and modems. 
Besides, the company has also obtained 
government approval to enhance its pro¬ 
duction capacity at the existing factory 
to manufacture computers and micro¬ 
processor based systems worth Rs 200 
million. 

Usha Micro is promoting the concept 
of ‘electronic office'. With this concept in 
mind, the company and its subsidiary 
Usha Computers and Peripherals Ltd 
has gone into the manufacture of a 
number of office automation equipment 
including EPABX, dot matrix and line 
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printers, floppy drives and diskettes, 
electronic telexes and other telecom 
products and modems. 

Lapiofic American 
project at SEEPZ 

Lapiofic American Electronic Ltd, an 
Indo-US joint venture, is setting up a Rs 
100-million export-oriented project at 
SEEPZ, Bombay. The company will 
manufacture epitaxial silicon wafers for 
the first time in the country in technical 
and financial collaboration with Lap 
International Ltd. 

The US company, which is transfer¬ 
ring the latest state-of-the-art techno¬ 
logy on a one-time fee of Rs 500,000 has 
agreed to buy back at least 50 per cent of 
the total production of the SEEPZ plant 
for a period of three years at the ruling 
international prices. The plant in India 
will be manned by technical experts 
from the US company and Indian engi¬ 
neers trained at the collaborator’s works. 
The US company has guaranteed a 40 
per cent return on sales turnover. 

The plant is expected to start trial runs 
in January 1987 and commercial pro¬ 
duction by June 1987. The Indian pro¬ 
moter, Mr H.S. Wahi, expects the p,u. u to 
achieve 80 per cent capacity utilisation 
in the first year and its rated capacity in 
the second year. In 1990, the company 
plans to buy two additional reactors to 
double the plant’s capacity at a cost of 
around Rs 2 million. 


ECIL increases output 

The Electronics Corporation of India 
Limited (ECIL), a public sector under¬ 
taking of the Department of Atomic 
Energy, has shown considerable 
increases in production, sales and prof¬ 
its during 1985-86. 

The company recorded a turnover of 
Rs 1280 million in 1985-86 as against Rs 
840 million last year. Production and 
sales registered an increase of over 50 
per cent and profit before tax was Rs 102 
million as against Rs 24 million last year. 

In 1985-86, the company made impor¬ 
tant contributions to many projects of 
national importance by supplying con¬ 
trol and instrumentation systems for the 
IMarora atomic power project, the 
cement plants at Neemuch and Andur 
and to the HBJ pipeline project of Indian 
Oil Corporation. It also supplied turbine 
automation systems for Anakbori and 
Anapara thermal power plants and data 
acquisition systems to Raichur, Korba 
and Ramagundam thermal power plants. 

ECIL also supplied computer systems 
to the Life Insurance Corporation of 


India, and computer-based data hand¬ 
ling systems and air traffic controllers to 
the Indian air force. EClL’s antenna sys¬ 
tems have been supplied to the defence 
services, Department of Telecommuni¬ 
cations, ONGC, ISRO, NTPC and 
others. 

Keonics to expand the 
Electronics City 

The Karnataka State Electronics Devel¬ 
opment Corporation (Keonics) plans to 
double the size of its existing 310-acre 
Electronics City in view of the antici¬ 
pated demand for land from a number of 
new projects which are coming up. 
Action has already been Initiated for 
acquiring 29 acres and there are plans 
for acquiring another 300 acres adjoin¬ 
ing the existing site. 

About 85 per cent of the land available, 
has been allotted for 38 medium- and 
large-scale projects in the last two years. 
The Indian Telephone Industries had 
been allotted over 60 acres for its second 
electronics switching systems plant for 
which the investment is expected to be 
around Rs 1000 million. Apart from this, 
some 30 acres had been reserved for 
small-scale units, and the Karnataka 
Small-Scale Industries Development 
Corporation (KSSIDC) was currently 
contructing three-storeyed buildings 
with 14 flats/sheds on each floor. 

In order to accommodate new pro¬ 
jects, Keonics has to expand the Elec¬ 
tronics City, especially since the new 
investment in electronics projects was 
far in excess of the planned growth. Dur¬ 
ing the Seventh Plan period, the present 
trends indicate an investment of around 
Rs 3500 million to Rs 4000 from an earlier 
estimate of Rs 2400 million. 

Insat to supply 
materials 

Insat International Semiconductors has 
been floated in Madras with the main 
object of supplying raw material and 
devices from abroad to the actual users 
at competitive prices. This has been 
achieved to some extent by adding mini¬ 
mum margin on the suppliers' prices. As 
the company procures the items in fairly 
large quantities, the price benefits are 
being passed to the customers. 

The company also plans to go into the 
production of semiconductor devices 
with the same objective. 
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Figures, 


FOREIGN COLLABORATIONS 

(Approved between January and March, 1986) 


Name A Addraaa of the 

Indian Film 

Name 6 Addraaa of 
the Foreign Firm 

item of Manufacture 
(Ntturt of Colltbortnon) 

m 

(2) 

(31 

Onau Slat* Elactronlca Day 

Corpn Lid 

288 Sahidnagar 

Bhubaneswar 750007 

GTE ATEA 

Belgium 

EPaBx/epax and allied 

equipment 

(Technical) 

BN 0|ha 

C*20 Haul Khaa 

Naw Delhi 110016 

MTX Telecom 
Service! Inc 

Canada 

Mine communication aatety 
and indl electric equipment/ 
ayatama 
(Financial) 

Crompton Qraavea Ltd 

1 Dr V .B Gandhi Marg 

Bombay 400023 

Slemana AG 

Waat Germany 

Electronic telephone 

inatrumenta 

(Technical) 

NGEF Ltd 

Poet Bag No 3876 

Byappanahalll Poal 

Bangalore 360038 

AEG Telefunken AG EHT tranatormera and other 
Waat Germany apecial tranatormera 

(Technical) 

Tunartek India Pvt Lid 

Ra| Bagh Eatanaion 

P.O. LlC. Srinagar 
(J8K) 

AWK GmbH 

FPG 

Electronic tuners 
(Technical) 

Electro Scan India Lid 

No 11 Ukkiyam. Torappakkam 
Madraa 600096 

Pleaaey SPA 

Italy 

Line output transformers, 
switch mode tranatormera etc 
(Technical) 

Inatrumantation Ltd 

Jhalwar Road 

Kota 324005 

Toahiba Corpn 
Japan 

Digital control systems 
(Technical) 

Koran Buairwaa Syatama Ltd 

26-30 Nahur Udyog Eatata 

Opp Ralll Wolt. Mulund (Waat) 
Bombay 400080 

Sharp Corpn 

Japan 

Automatic plain paper copiers 
(Technical) 

Wlpro Information Technology Ltd 
S B Towers 

88 M.G Road 

Bangalore $80001 

Epeon Corpn 

Japan 

Computer peripherals 
(Technical) 

ASEA Ltd 

ASEA Houaa, Sundarlal Bahl Path 
Bombay 400038 

ASEA AB 

Sweden 

Converters for speed control 

lor motors 

(Technical) 

Shyam Sunder. Shubha Qlnha 
Chadan Thottam 

Gnanambika Milla P O 

Coimbatore 641029 

CAME Co. AB 
Sweden 

Electronic digital pulse meters 
(Financial) 

Bharat Electrontea Ltd 

Jalahatll P.O. 

Bangalore 560013 

Brown Boverl 
Switzerland 

50kW short-wave broadcast 
transmitters 

(Designs and drawings) 

Elactronlca Corpn of India Ud 
Hyderabad 500762 

BBC Brown Boverl 
ECO. Ltd 
Switzerland 

500kW RF antenna selector 
switches 

(Designs and drawings) 

Infocentra Pvt Ltd 

Plot No. A/10, Electronic Complex 
Kuahaiguda 

Hydaiabad 500762 

Inatagraphic 
Product! Ud 

OK 

Printed circuit boards 
(Financial) 

Multitech International Ltd 

15-17 Induatnai Eatata, Dharuhera 
Haryana 

Brltlah Telecom¬ 
munication! Pic 

UK 

Microprocessor baaed video 
terminals with modems and 
printers etc 
(Technical) 

Sandaep Enginaara Pvt ud 

GF-1 Prabhat Klran 

17 Ralendra Place 

Naw Delhi 110006 

Wataon Technology MmicomputerMcraproceeaor 
Ltd baaed ayatama 

UK (Financial) 

Tata Burro ughe Ltd 

Rodime Europe Ltd 

Winchester dlae drives 


Name 6 Address of tire 

Indian Firm 

Name & Addraaa of 
the Foreign Firm 

Item of Minuttctun 
(Nttun of Colltbontlon) 

(U 

(2) 

(3) 

Bombay Houaa, Homi Modi Street 
Bombay 400023 

UK 

(Technical) 

Ajay Syscon Pvt Ltd 

784 Deccan Gymkhana 

Opp Kamala Nehru Park 

Pune 411004 

Syscon International Analytical Instruments etc 

Inc (Financial) 

USA 

MCE Products Sales Service Pvt Ltd 
37 Okhla Indl Estate 

New Delhi 110020 

Carleten F Worfolk 
USA 

Parabolic antennae feed hom, 
polarlser amplifiers etc 
(Designs and drawings) 

Soumag Electronics Ltd 

11-3 Inatronics Estate 

Madras 600041 

Crouzet (SA) 

France 

Microprocessor baaed ticketing 

machines 

(Technical) 

W S Insulators of India Ltd 

Porur. Chengaipattu Distt 

Madras 602104 

Siemens AG 

Waat Germany 

Powertlne earner communeaton 
terminal equipment 
(Technical) 

Gopal Krishna Kejriwa! 

82/2 Coopergan! 

Kanpur 

Slemana AG 

West Germany 

Electronic telephone 

Instruments 

(Technical) 

DK Khaltan 

S-323A Panchsheel Park 

New Delhi 110017 

Industries FACE 
Standard SPA 

Italy 

Telephone Inatrumenta and 
related components 
(Technical) 

S V Mohta 

Atma Ram House. 13th Floor 

New Delhi 110001 

Metalvuoto Films 
SPA 

Italy 

Metallised plastic films for 

capacitors 

(Financial) 

Kerala Electrical & Allied Engg 

Co Ltd 

Panampally Nagar. Distt Ernakulam 
Cochin 682016 

Honda Denki 

Japan 

Nickel cadmium batteriea 
(Technical) 

Ashok Gupta 

Mini Commerce House 

2-B Ganesh Chandra Avenue 
Calcutta 700013 

Woo Vang 
Electronics Co. 
South Korea 

Plastic film capacitors 
(Technical) 

Norsk Data (India) Pvt Ltd 

Plot No. 47, Developed Plots lor 
Electrical 6 Electronics industries 
Seevaram Village, Perungudi 

Madras 600098 

Norsk Data AS 
Norway 

Minlcomputer/mlcraprooeasor 
based systems 

(Financial) 

Fecit Asia Ltd 

Perungudi 

Madras 600096 

Fecit AB 

Sweden 

Electronic typewriters In Hindi 
and Osvanagarl scripts 
(Technical) 

Teltherm Inatrumenta Pvt Ltd 

63 R H. Road, Jammi Buildings 
Madraa 600004 

Action Inatrumenta 
Co. Inc. 

UK 

Electronic signal condition 
modulars 

(Dealgna and drawings) 

Narendra Kumar Patnnl 

42-A Jolly Makar Apanment-I 

Cutte Parade, Colaba 

Bombay 400005 

Data General Corpn MMcomputar/Mcroproceaaor 
USA baaed ayatama 

(Financial) 

Beat 6 Crompton Engg Ltd 

26 Ra|aJI Salai 

Madraa 600001 

Time Ottlce 
Computers 
Proprietory Ltd 
Australia 

Mlnicompular/mtcroproceesor 
baaed ayatama 

(Financial) 

Andhra Pradaah Electronic Dev. 
Corpn Ltd 

Hyderabad 

Slemana AG 

Waat Germany 

Electronic pushbutton 
telephone* 

(Tachntoaf) ■ 

N S. Ravtndran 

Madraa 600006 

Siemens AG 

What Germany 

Electronic pushbutton 
telephone* 

(Technical) 

Steering Linkages U4 

SidermesSRL 

Bettring and sampling deviceei 
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Name 4 Address of Iht 

Indian Firm 

Name A Address of 
fht Foreign Firm 

Item of Uanufaetura 
(Nalura of Collaboration) 

(1> 

12) 

(3) 

Rajkot 360003 

Italy 

Instruments and inekumentMon 

systems 

(Tsohnlcal) 

Gujarat Communications A Electronics Sony Corporation 
Ltd Japan 

Vadodara 380006 

3/4 high band umatlc 
professional video cassette 
recorders 

(Designs end drawings) 

Punjab Wireless Systems Ltd 
Chandigam 160055 

OKI Electric 
Induatriet Ltd 

Japan 

EPAX/EPABX and allied 

equipment 

(Technical) 

Unitad Elactronica (JJ Ltd 
Chandigarh 

Fukuda Me Kogyo 
Co Ltd 

Japan 

Automatic digital blood 
pressure monitors, digital clinical 
thermometers and 
automatic ECGs 
(Technical) 

Larasn A Toubro Ltd 

Bombay 400038 

Control Techniques 
Pic 

UK 

AC inverters 
(Designs and drawings) 

Talsthsrm Inatrumants Co Ltd 
Madras 800028 

Penny Qllet Data 
Recorders Ltd 

UK 

Electronic Hems 
(Financial) 

Dr Anil Kumar 

C/o Amfl Elactronica Ltd 

Patna 800020 

Centre Engineering 
USA 

Multilayer ceramic capacitors 
(Financial) 

Dabikay Elactronica 

Calcutta 700088 

Process Control 
Systems Inc. 

USA 

Automatic gaugo control 
systems 

(Designs and drawings) 

ITL Computers (P) Ltd 

Hyderabad 500875 

Bits A Bytes Inc 

USA 

Floppy diskettes 
(Designs end drawings) 

Mahanahtra Electronics Corpn Ltd 
Bombay 400021 

Dlctsohone 

US» 

Multichannel tape recorders 
and associated accessories 
(Technical) 



ACCENT CONTROLS (P) LTD. 

Katart Manaien, Port Boa 18551, Worii Naka, Bombay-400018. 
H»: 403-8644/48,483-5665 Tataicl 1-7821.7 GromrAMPVOLT. 


Nilkamal 


I BOMBAY I 


Country's Largest Manufacturers of 
Material Handling Plastic Crates 



PLASTIC BINS 


* Made out of polypropylene copolymer 

* Economical, sturdy, light-weight & rust-proof. 

* Suitable for storing spare parts, components etc. 

* Built-in label holder for identification of contents. 



Model: BIN 30 Model: BIN 20 


DIMENSIONS IN MM 

DIMENSIONS IN MM 

L 6 H 

OUTSIDE 275 - 206 - 160 mm 
INSIDE 205 - 180 - 118 mm 
MAX. LOAD 13 Kgs. 

L B H 

OUTSIDE 225 » 135 - 12S mm 
INSIDE 175 » 115 * 118 mm 
MAX. LOAD 9 Kgs. 


MINI ASSEMBLY CRATE Model: CC 11080 


stackable Nestable 



Manufactures 

Nllkomal Crates A Containers 

(NUkamat Plastic A AIM Industries) 

8. Rewo Chambers. First Roar. 

New Marina Lines, Bombay-400020. 

Phone; 255779. 255744. 295251 

Gram’ CRATES. Bombay. Talas: 011-5880 NEXP IN 
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And Murugappa brings you Ando's exhaustive range of test and 
measuring instrumentation to keep PCM systems in top form. 


The range embraces 
Bipolar Error 

Detector ; EBT 5E 


PCM Line Test 

Sets AP 9600/ 

AP 9605 


PCM Error Rate 

Measuring Sets AP9701 A/B, 
AP 9970 


PCM Channel 

Test Sets AP 9601/ 

AP 9604 


PCM Codec 

Analysers . AP 9607/' 

AP 9609 



The range enables: 

• Polarity error detection in 
bipolar codes. 

• Fault location of repeators/ 
repea tor lines 

• Density margin and code error 
measurements (on repeators 
and repeator lines) 

• Loop back or end-to-end error 
rate measurements on conven¬ 
tional and fibre optic PCM links. 

• Quality tests for complete PCM 
systems - A-A, A-D, D-A and 
D-D. 

• Tests of all parameters of 
CODEC LSIs and PCM and AD 
PCM CODECs. 

Besides this, Ando the world leader 

in fibre optic instruments offers 

its complete range for integrated 

PCM fibre optic link testing. 


juit three words to deecribe 
our eervice engiiteere trained at 
Ando. 

Prompt Profeeeional Perfect 



MURUGAPPA 

ELECTRONICS LTD. 

World Standards in India 


Manufactured by > 



ANDO ELECTRIC CO* LTD. 

JAPAN 


Marketed by: MURUGAPPA ELECTRONICS LIMITED, PO. Box No.212, PARRY HOUSE, 

3rd Floor, 43 Moore Street, Madras 600 001 Tel Nos. 21019 21003,282b1 Ext 201 
Telex 41-B797 HIL IN, 41-301 TIMS IN.41-7429 AMEX IN 

■ranehM: • Bangalore - Tel Nos 60127B/603742 • Bombay-Tel No. 318000 Telex 11-2237 
PARYIN • Calcutta -Tel Nob. 449932/33 Telex 21 -7868 AJAX IN • New Delhi -Tel No. B434274 
Telex 31-66483 MELD IN • Secunderabad-Tel No. 70151 Telex 155-6205 PARY IN 
• Allahabad-Tel No 308S 


1.10 


LINT AS M MEL PPG 13 2318 
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Field Failure Relay 



Most wanted critical device by O.E.M. 

Essential protection for : 

• DC Motor Field 

• Solenoids in Machine Tools 

• High speed lifts. And many more applications 

Featuring: 

• Instant ON/OfF (Better than 2 milliseconds) 

• No external power supply. 

• High immunity to external disturbances 

• .5 Hertz blackout trip, 


CD 


Manufactured sold anri serviced by 

Systems Hardware 
and Components 

E •«. UDVOO SUDAN, NO 2. MID C 

ANDHERI (f), BOMB AY-400 093 

TEL 63? ?133, 832-3876 CABLE VIBRATIONS 



MECHELEC ENGINEERS 

76-77. NAQINDAS MASTER RD 
(MEDOWS STREET) FORT SOM*AY-400 023 
TEL 220S36 



I l gTTl fTH 

WullSuCS 


4 i tat u> 

(la N-etae) 



•Pf -11 I M-)l 
aat-it 
m-ii | arf-u 
•MM I M-M 


Nuuri«wm 

BHARAT PHOTON ELECTRONICS 

'5 East Guru Angad Nagar 
Patpargani Road, Delhi 110092 


PANEL METERS 

MOVING IRON MOVING COIL 
* OVNAMOMETER TYPE 



mi 

HR 


m 



WANTED 

DEALERS/DISTRIBUTORS 

PROPOSALS AHL INVIltD FOR THE 
APPOINTMF-M OF Oil Y WISE DEALERS 
DIE 1 RILSLI1 OHS FINANCIAl SOUND 
PARTIES MAY APPLY Wl III COMPLETF 
DETAILS REG AUDI NO THEIR 
OHGANISA I ION. SALES I URNOVER 
MANUFACTURERS REPRESENTED FIG 

INDOT.ECH DEVICES PVT. LTD. 

A-75. SECTOR 5. PH NO 19 
NPIDA-3U1301 
DISTT GHAZIABAD |U P ), 

PH: 805-3815, 805-4462 (DELHI EXCH) 



m 

SV 

MAK CORPORATION 

13'j3 /1 (f)L(J), NAHAVAN PflH PlJNf 41 I ()'!(! I’H'uM V 


MAKERS OF QUALITY PRODUCTS 

Manufacture - Voltage Stabillaera (0.5 KVA to 
100 KVA| Slngle/Threa Phase, Battery 
Chargera, Emergency Lights, Inverters and 
Hlgh-Voltaga Testers 

For TV Manufacturers ■ Mams Transformers, 
Line Onvers, Recording end Matching Trans¬ 
formers as per customer specification 
For Panel Board fabricators ■ Control/Machine 
Transformers as per customer specification. 
for Computet Establishments Servo/laolation 
Transformers precisely tailored taper principals 
specification. 

BAD— Instrumentation:- Specially designed to 
befit every power supply requirement 
Trading Agencies:- We nave apere capacity to 
manuf acturs one or all tha above prod ucts l n any 
brand name at per specification on Large Quan¬ 
tity orders 

Parma 4 Parma (I) Corp. 

Post Box 1661. G.P.O., DELHI-110006 
Works: C-80 Sector-VIII, NOIOA (IP). 

Phones H O.. ?9'5813, Factory: 3662 v 
Proposals are Invited from reputed parties for 
appolntmant of etty-sriae dealera/realdent 

representative!. 


Servo Control 
A.C. Synchronous Motor 


♦ Rotates in either 

* Start/stop and 

Reversal practically g\ W 

Instantaneous 

★ Speed on 50 HZ 

moms is 60 RPM I IL- 

ic Best suitable for \ 

servo stahilize s. 

Remote control of 

switches, Rheostats ^^3 

and Auto* yanable ■ 

transformers 


Sohd-stoto tC based electronic control card for 
volt apt* stabilisers to soap tt.u out nut 
0 5% altvo avoifnblr* 



MMUM6 " MIU> TOWA ENGINEERING WORKS 7123560 

M-4 Vishal Market Permanand Colony (West) Delhi-110009 
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WIREWOUND RESISTORS \ , I 1 / 
RHEOSTATS M 

POTENTIOMETERS N&WW 

/ MANUFACTURED BY V"'' ' 

STEAD ELECTRONIC INDUSTRIES 

17 UA JAWAHAR NAGAR. DELHI-110007 
PHONES: 237810, 2918727, 2919325 GRAM: RHEOSTATS 
Telex: 31 65968 STED IN 



IF QUALITY IS YOUR PRIME 
CONCERN WE ACCEPT YOU 
AS OUR CUSTOMER. 



AUTOMATIC VOLTAGE STABILISERS 

Bor totet protection of your TV Relrigeretor Air condi 
Honor Wotor Coolor Oeep haaiar Fhotoatol Machine 

HINDUSTAN ELECTRONICS 
19/3 Niw Baikal Saw Rahul hai Raw Oalhi 11900ft 
Phonoo 5719640.5723042 


mekasomc 



for Auditorium, 
Musical Amplifiers and 
Public Address system 

LfJ g J MEKASONIC INDIA 
CXEl PRIVATE LTD. 

227A, Rash Behari Avenue, 
Calcutta-700019.Phone 42 2697 


YOU CAN SLEEP 
IN PEACE BECAUSE 
THE OMNIALARM* 
DOES NOT 

OMNIALARM BANK MODEL 


fiw»S 

ELECTRONIC WATCHDOG SVSTFMb 
FROM 

Ckauc 



ALSO AVAILABLE CARGARD 

ELSONIC SANTO CORPORATION » ff 
DEPARTMENT K V A 

8/1 PALMGROVE ROAD ~ 

BANGALORE M0 047 L 

PHONE 54832 WEEKDAYS 10 to 5 PM 




FOR YOUR 
REQUIREMENTS OF 


CODE 


MINI, MIDGET l 
POWER RELAYS 


2 Amps to 30 Amps 

Contact 

COMPONENTS & DEVICES 
4/25, Vam Housing Society 
Bowenpally P 0 
Hyderabad 500 011 
Ph 823694 


graphfcards 

indb(R^) 

MtvnildLtuien, ol 

PRINTED CIRCUIT 
BOARDS 

WH-30 Maya Puri Industrial Area 
Phase 1 New Delhi 110064 
Telephone 594980 


pef 



BUOY PIHHMMK WITH 




[DEALERS WANTED! 


High Gain. Sugar Clarity 
Disign for COLOR Combination 

Mocfcfe: SCB50.SCB 601 DELUXE 
ONE YEAR GUARANTEE 

Mf*S 

HINDUSTAN ELECTRONICS 

23. ROBERTSON LANE I 
MANOAVALU. MADRAS-800 028J 


ELECTRONICS FOR YOU 



























[ PRINTED CIRCUIT BOARDS A KITS ] 


PCN 

KITS 

91 UHF TV Preamp 

6 


92 TV Games^Build your Own TV) 

15 

450 

93 Colour TV Games (10 Games) 

20 


94 Musical Door Hell (Single Tone) 

6 

65 

9b Musical Dour Bell (16 Different Sounds) 

IS 

140 

96 Car Reverse bound 

15 

140 

97 Electronic Horn for Cat 

5 

75 

98 Walk Man Disco Light 

2 

30 

99 1C Disco Light Star Figure 

7 

60 

100 Light Dimmer (Up to lbOO watts) 

3 

75 

101 Mosquito Hepellei 

3 

3b 

102 Emergency 1 ight 

10 

17b 

103 40W Inverter 

10 

250 

104 100W Invertor 

lb 

650 

10b IbOW Inverter 

lb 

750 

106 Two Station intercom 

5 

— 

t07 Automatic Vultage Stabiliser 

6 

165 

108 Electronic Fan Regulator 

5 

/b 

109 Digital Combination Loch ror Car 

8 


110 Water Level Indicator 

5 

lbO 

111 Water Level Controller 

5 

1/b 

112 Automatic Car Theft Alarm 

10 

- 

113 Burglar Alarm 

1U 

150 

114 Battery Charger 

10 

260 

115 Automatic Battery Charger 

10 

250 

116 N1 -CAD Battery Charger 

10 

150 

117 Lead Acid Battery Charger 

10 

125 

118 Music Tune Generator 

10 


119 LED Over Load Indicator tor Stereo Amp 

/ 

40 

1 20 Micro Phone Preamp Preset Tone Control 

8 


121 Electronic Siren 

10 


122 Electronic Steam Engine Sound Simulator 

10 


123 1C T ransmitter 

10 

tou 

124 Egg Timer 

8 


125 Photo Graphit 1 imei 

12 

- 

126 Quick 741 and 555 Testei 

10 

60 

127 STU/Local Call Preventer 

to 


128 Photo Ii mm 

10 

— 

189 Electronic Touch Switch 

10 

60 

130 Speed Controller lor Drilling Machine 

H 


131 Faultfinding Ptope for Microprocessors 

A 

1UQ 

132 Metal Detector 

10 

— 

133 Brake Light Monitor 

0 


134 Digit DVM 

?b 


13b, Digital 1 CD Multimeter 

40 

700 

136 Capacitance Meter 

10 

150 

13'* Analog to Digital Convertor 

15 


13B Cheap Crystal F liter 

10 

— 

139 Scope Calibrator 

s 

50 

140 An 8008 Microprocessor PCB 

40 


141 A ?7t6 Eprom Programmer 

100 

- 

142 An Add-On Z-80 Board 

100 


143 Eprom Copier 

100 


144 AM/FM Alignment Generator 

10 

— 

145 Electronic Timer with Alarm 

10 

80 

146 Electronic Voting Machine 

100 


147 Digital Frequency Meter 

40 

— 

148 Digital Stop Watch 

25 

800 

149 Digital Panel Meter 

15 

450 

ISO Bettery Eliminator 

3 

45 

151 1C Power Supply 

6 

150 

152 15 to 15V/IA Regulated Power Supply 

8 

150 

153 60V, 3A Regulated Power Supply 

10 

350 

154 Bench Power Supply 24V/2A 

10 

200 

155 Dual Power Supply for Op-Amps 

10 

250 

156 Variable Regulated Power Supply 

6 

150 

157 Symmetrical Power Supply 

a 

150 

158 Kitchen Timer 

8 

100 

159 PCB and Wiring tester 

5 

40 

ISO Electronic Candle 

6 

40 

181 Digital Thermometer 

20 

— 

162 Temperature Controller 

10 

1200 

183 Bank Token Duplay 

100 

184 SMPS Power Supply tor TV 

50 

— 

165 Clap Switch 

20 

“ 

188 Plain Copper Cled 10*18 cm 

10 

— 

167 Plain Glass Epoxy Copper Ctad 15-10 cm 

2 5 

- 

188 DC to DC Converter 

15 


169 General Purpose PCB (m 12 types) 

15 

— 

170 TV Pellern Generator 

16 


171 Video Pattern Generator 

10 

65 

172. Four-»n-one Display lor Clock 

10 

173 Electronic Croeeovet Network 

10 

— 

174 Signal Injector 

5 

45 

175 180W AC to DC Converter 

10 

— 

17S 120M20W Power Amp lEFY May 1886) 

25 

800 

177. Universal Preamp (EFY Juno 1688 ) 

15 

260 

178. SO'SOW stereo Power Amp S7K4S8 

10 

350 

178 120*120W with Preemp IFFY) 

40 

1100 

180 VHP TV Sootier (EFY June 1886) 

S 

150 

NOTE: Price mdudee eupply ol WrouR diaeram end cempo- 

nent layout. For enquiry eend * erneed eneelope end for VPP 

dUhiry.40%edvaepe Utterly by MO/POl«t*dmom order ev¬ 
ented Oy VPP Ra 40/-. 

TELECTRON INDUSTRIES 

No. 22. Otyelu Niger, lllrd Street, 

Near Power Huuee end Vajew 

End of Stvpn Kolt South Street. * S 

| KodemPekkem, M«drn-S00024,Ph. 428808 

JiCovMer Setae at: 

ABIIMMI ELECTRONICS 

17. AiNpMjn Street, 

Mount Rout. Medree 800002 


C ITENSONS 
AUTOUTE 



MAINTENANCE FREE! 

EMERGENCY LIGHTS & 

RECHARGEABLE TORCH 


manufactured by 



VENSON ENGINEERING CO., 

1/2 V Block Rajajinaqar Bangalore-560 010. 

Phone ; 351989, 355178 • > 


Aet*yc on 


3 


CAPACITORS 
KNOWN /''"N 

from M 5) YEARS 
LAST V / 

FOR IT S 

EXCELLENT QUALITY 
b REASONABLE PRICE 


Out Reputed Clients Outing 15 years 
MUnPHY-PHIUPS-WELCO CROWN 

MANUf ACTURfcD tJY 

SUNREX ELECTRONICS 

16/2. G I D C ESTATE |Mwna 
H 9 I KAlOl (N G.) 382 725 ■! 


firiu> 




BLACK & WHITE 
TELEVISION 
CHASSIS 




For 

★ TV Manufacturers 

★ Hobbyists 

★ Technicians 

A TRON-For Proven 
Performance 


PIMM Contact 


Atron Electronic 
Industrie* 

62-A, M.G Road. 
Secunderabad-500 003. 


\A TTENTION. PCB MANUFACTURERS 

GLASS EPOXY 
COPPER CLAD 
PAPER PHENOLIC 
LAMINATES 

Ready Available 

BINIT A TRADING CO. 

20-A, Ratilal Mansion, 

28/30, Parekh Street. 

S V P, Road, Bombay-4 
Tel 359900 and 389959 
Authorised Dealers 
FORMICA INDIA DIVISION 


I » II- - 

PCB B BOOSTER CASEINOS 


WE MANUFACTURE All TYPES 
OF PRINTED CIRCUIT BOARD ON 
GLASS EPOXY OR PHENOLIC 
COPPER CLAO SHEET b BEST 
QUALITY OF BOOSTER CASEINGS 


CONTACT 

AMG INDUSTRIES 

»C H II, DUMDUM ROAD. 
CALCUTTA.700030 




SWITCHCRAFT 



24. •Ponkol'. Vakola Brldoe, 
Santacna (E.) Bombay-400 056 


AUGUST 1886 
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| PRINTED CIRCUIT BOARDS & KITS 

Pr. Ravlattf Brie* »l P.C 

PCB 

KIT 

No. Boards (C Dllfr'ft CiL/oul) and tftt for 

Rs 

Rs 

143 No fault Load-Acid BAtfery Charger 

14 

265 

144 Cai TheM Alarm Automatic ' . 

. 17 

270 

145 Photographic Process Timer 

17 

210 

. 146 Photographic Print Timur 

11 

iufl 

147 4 "t Digit Digital Froquencymeter 

28 

120 

148 125W PQP/DlSCO'MrFu-Amplifier 

28 

690 

149 LM39CX) Audio LokpI MbIui li LFD 

11 

132 

150 Make PCBs by Skutch Ftrh & Drill 

26 

105 

151 Graphic Equaliser 1C 74 1 5 Band 

17 

200 

152 Sports Optical Finish Reporter 

43 

660 

153 1C 7400 Digit. 1 )' Stop Watch II 

2? 

470 

154 fl-Ch Master Miaw♦ Eqlar*Pr Amp 

105 

1820 

155 MORSE Practise) Contwuituater 

to 

60 

15f> FtF Noise Bodge-100 Ohm 150MHz 

19 

210 

157 U'trafast Stereo Peak indicatoi 

1 ? 

99 

15b Camera or Flashgun Trigger 

30 

185 

150 Packet Timur 

10 

95 

160 Guitar Thtil' 

20 

165 

101 Car Wire Polarity Probe 

10 

70 

16;* Crystal Calibrator MHz 4 1,01 

A) 

210 

163 Begmnors Soundbox VCO IC4U46 

12 

137 

lb-4 L owcust Frequency Counter-1MHz 

22 

330 

i66 Digital Slop Waich-lll 1C 7205 

2? 

4b0 

166 IN Circuit Transistor Jester 

7 

50 

167 Hust Metal Delecloi Car buyers 

22 

320 

168 Sound Effect Generator 

33 

385 

169 BW Amplispoaker iCaiU'F' S 

1U 

132 

170 Dynamic Si Preamplitiei l M387 

10 

120 

171 Great Depth IB Metal Detector 

22 

430 

172 Temperature Meter 

11 

26b 

173 Car Indicator Electronic Flasher 

10 

110 

174 Simple Voltage Regulator 78L/79 

8 

00 

175 Microphone Amplifier -LM 307 

13 

136 

176 DC AC Converter-10OW 

22 

870 

177 Digital Panel Meter / 106 

2? 

470 

178 Digital Voltmeter-3'. Digit 

28 

740 

179 Water Level Iridiactor 

19 

230 

Poataga 5VRa S Advanca 80% tor VPP ordara. kin 

include PCB A ell component! unassembled. Cabinet ot 

extra cost. Our 400 Prs. List-one Rupee 



TELTRON ELECTRONICS 


IS No 6 TRUSTPURAM Third Cross 

LZS Kudambakkam Madras 600024 


(Mfrs. PCBs. Kits, Small Transformers A Coils) 

-J 


NOW' STUDY ABROAD 


MfflLDER 


ms 


WIRES 

& 

STICKS 


WgrnS sticks 

M in all GRADE 

lMk '■__3lL*»MflnufACiiirBd byawa 

AGGARWAL ALLIED CORPN- 

P.0- KARAWAL NAOAR 

DEIHI-110094 PHONE '212168 

l‘ Hi<m’»«>•* ■ ’ 

KINSON INDUSTRIES 

087, HHAGIRATH PAL ACE , CHANDNI CHOWK.UdHI 6 



Remember foreign degree 
holders get fabulous jobs. 


For Quality Guru Magnets 

1 51 cm, 31 cm YOKE Coil 
Magnets (B/W, Colour) 

2 Linearity Coil, Baiun Core 

3 Line Driver Core 

4. Permanent Ferrite Magnets, 

Manulaciuied by 

Shree Satguru Plastic Ind. 

P O Khanna Nagar 
Batala Hoad, AMRITSAR 
Ph 46379, 33223 Cable SALIG 


Money Orders for Subscriptions 

Whenever sending subscriptions 
by money order, please mention 
legibly in the space provided lor 
message: (a) your name and lull 
postal address, (b) the subscrip¬ 
tion period, and (c) your current 
subscription number, if you are 
renewing your subscription. 

•( in. uidhon, Inchdnjc 


COLOUR TV KITS 

IN EURO TECHNOLOGY 

Available at competitive price 
financial sound parties interested 
in bulk purchase may please 

mm—mmm—mm contact:- mmmmmmmmmm 

I GURPAL INTERNATIONAL | 
Everest Building, Raikhy Cinema Roads 
LUDHIANA PHONE-226641 


Advertisers’ Index 
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B P B Publications 10 
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ELECTRONICS FOR YOU 










































“One Indian company 
is substituting 
the world.” 

UHF/VH 
Elect 


the professionals 
who are 
making fundamental 
breakthroughs in electronics 



Scries is launching a concerted 
programme for the indigcnisalion of 
key electronic components. VHF 
electionic tuners arc the second of 
its products to sweep over the market, 
offering TV manufacturers a high 
technology substitute that is second 
to none in the world. 

This indigcnisalion marks a 
breakthrough in manufacturing 
technology, an independent Series 
effort. 

An inherent part of the programme 
is the complete technical assistance 
offered by Series to make the VHF 
electronic tuner compatible to B & 

W and colour televisions. 


And that’s something that has never 
been available to Indian TV 
nia nufaeturers before. 

The Series technology 
offer 

Series technology for you 

* Manufactured by the latest 
machinery. 

* Complete technical assistance 
offered to make the Series VHF 
electronic Tuner compatible to 
your B & W and colour television. 

* Complete technical assistance to 
make indigenous operating units. 


Specifications 


* CCIR Standard. 


* Power Gam: Minimum ?X dB 

through all channels. 
. . . . . ■- ■ - . 

* Gain Deviation: 6 dB between all 
channels 

* Gain Reduction: 40 dBminimurn. 

* AGC: Reverse I to X volts. 

* Noise Figure: Not more than X 
dB through all channels 


Provision for AFT. 


* Provision fot Mechanical or PCB 
Mounting. 




/Si For further details write to us. 

‘ Series Audio Systems (P) Ltd. 

I49B. DDA Sheds.Okhla Industrial Area.Phase II.New Delhi-110020 
Tel.. (>36422 


eries 

ZJ We’ve gut what it takes to be the finest. 


Design Workshop i-0 



HELIOCHROM 

Ithe world famous colour picture tube 


ITT presents 

a new picture tube generation with 
visible advantages; 


1 Larger picture through full-square 
2 35T; better contrast with .Non-Matrix" 
3.100% raster correction 
4. Perfectly balanced colour right away 


vl 


to 


i . 


CSS 




Sw", v' 


' for fUrtHfcr information 

ITT Haueiervnn’,: ■ Or ; 

Er* ;"M 'V-' p - ' ■ 

PO Box HOT 

D-7300 f ssrngen -West Germany 
Tel.: 711/31 04-1 - Telex: 7256545 




ITT 


Knshan C. Arora + Co. 

New Delhi r-110048 - India t*h«. o.r -w.57 Components 

















